Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 




I 



i-f. 



Bodleian 




Library 



f'^. .77, ^,.^2_ 



i\ 



I 



*» 



.y;' 



.^ 



Bodleian 






Library 



ft-. ,77, e:^2_ . 



'1 • fa" ■•■-^" 



i 



1*] 



i 



\ ■ 






» 






1 '.V ' V ■ 







*- » -". 




GILL'S 



TECHNOLOGICAL REPOSITORY; 



OR, 



DISCOVERIES AND IMPROVEMENTS 



IN THE 



W^^tfnl ^trt0t 



BEING A CONTINUATION OF HIS TECHNICAL REPOSITORY. 



By THOMAS GILL, PatenUdgent, 

AND DEMONSrRATOR IN TECHNOLOGY, ON THE APPLICATION OF 
SCIENCE TO THE USEFUL ARTS AND MANUFACTURES; 

UPWAfiDS OF TWENTY YEARS A CHAIRMAN OF THE COMMITTEE OF MECHANICS IN TH* 

SOCIETY FOR THE ENCOURAGEMENT OF ARTS, MANUFACTURES, 

AND COMMERCE, ADELFHI, LONDON ; 

HONORARY MEMBER OF THE ROYAL PRUSSIAN ECONOMICAL SOCIETY OF FOTBOAH ; AND 

▲ CORRESPONDING MEMBER OF THE ROYAL BATARIAN POLYTSCIINICAL > 

AND AGRICULTURAL SOCIETIES 



VOL. ih 




LONDON : 

PRINTED BY T. AND J. B. FLINDELL, 

67, ST. MARTIN*S-LANB ; 

EDITED AT GILL'S PATENT AGENCY & COMMISSION OFFICE, 

125, STRAND, OPPOSITE BXBTBR 'CHANGB ; 

PUBLISHED BY THOMAS HURST, EDWARD CHANCE, AND COMPANY, 

65, ST. PAUL*s CHURCH- yard; 

AND SOLD BY ALL PRINCIPAL BOOKSELLERS AND NSWSIOX IN TOWN AND COUNTRY. 

1827. 



* 



r 

.,iK 



GILL'S 

TECHNOLOGICAL REPOSITORY. 



I. — On splitHng, cutting, and polishing Diamonds ; and 
on forming^ mounting, and using Engravers, Glaziers, 
and Writing DiamondjU Diamond Dusty 6ic. By Mr. 
Edmund Turrbll, jR^rraver. 

WITH A PLATE. ' 
DBAR SIR, 46, Clarendon-ttreet, S^mert'tovin, June 10, 1827. 

I mbntioiIed to y6]tv several years since, my intention of 
giving you for insertion in your.valuable work, an article 
on the above interesting subjects ; being chiefly the sub- 
stance of memorandums I had taken some years ago, when 
I was afforded a favourable opportumtj of witnessing the 
actual performance of several of the processes, by some 
Jews, %ho follow the profession of diamond cutting. I 
had, however, as I then informed you, lent those memo- 
randums to Bryan Donkin, Esq., the celebrated engineer; 
and he, on his ^moval from his former residence to his 
present one, in the hurry and confusion incidental to such 
removal, having mislaid them, it was only lately that he 
happened to find and restore them to me« 

I have, at the request of several respectable members 
pf the Royal Institution, had the hooour bf reading this 
article on one of the Friday evening conversationes, held 
in that valuable institution; and I likewise more recently 
repeated it, at the mieeting of the Society of Civil Engi- 
neers; and the high and marked approbation it received in 
both instances, convinces me that it contains much useful 
information on these interesting subjects, Which is well 
worthy of being more widely diffused^ through the medium 
of your Repository. 

VOL, I. B 



2 On fylittiny, cutting, and 

I now, therefore, present to your, abd your readers, 

notice, a few observations upon the application of the 

diamond and other precious stones, to some of the arts 

and manufactures, that are successively prac^sed in this 
country. /. 

I must, however, previously intreat your mdulj^ence to 
those imperfections, which must necessarily attend any 
endeavour on my part to describe the details of subjects, 
which I do not profess to practise. 

If many of th^ arts that are practised in this country 
could be readily seen and investigated by the public, there 
would he no occasion for my ipfeoting your attention to 
the subjects I am about to offer to your notice ; but, as 
many really meritorious individaals are for yearp together 
employed in their lonely attics upo^ the mos). ingenious 
pursuits, and entirely unknown to any but their constant 
employers, 90 it must necessarily follow, that their modes 
of operating, and all the curious technicalities , o£ their 
various arts, are hidden from the public, and knownonly 
to those professiilg, or connected with their arts. 

The Rev. Dr. William Pearson, F. R. S.^ in one of his 
articles in '' Rees's Encyclopedia." states, that '* if yoi^k would 
investigate the means by which the beautiful specimens of 
€lock and watch-work are pniftaoed in this country ; you 
must consent to enter the most obscure courts, and alleys, 
where, having mounted to the attic regions, you will there 
find the illiterate inmates Log eniously pursuing their daily 
avocations, imknown ,to the pnbUc, |iiid often completely 
unacquainted with thp sckintifiq principles that are so in- 
timately connected witEi their pnrsnits." 

I however trust, that t&e efforts, which have already 
been made, and are still making, to diffuse and inculcate 
scientific information, amongst the class of persons I have 
just alluded to, will soon have the effect of removing such 
a stigma, and render such remarks obsolete. 

These circumstances, therefore, have induced me to 
offer to your notice a few facts relative to the methods 
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employed, to sjfRt, .imt, and polish the diamond ; as welt 
also, as lis applications in some of those useful iand in< 
gemotes arts which add to our pleasures and relieve our 
necessities^ 

The diamond is, of all substances, the hardest we are 
acquainted with. It can only be cut or fashioned into any 
required form i^jahrasioh, which is performed by forcibly 
ruboiAg the stirface of one diamond against that of ano- 
ther. The diamond is found both in rolled or rounded 
pieces, and also ^crystallized. Its prunitiye figure is the 
octahedron, in which eacLf lane is inclined to its adjacent 
one, at ^n angle of 10g*or thereabouts ; the &cets are 
usually curvilinear, whatever the fonk of the crystal may 
be ; but, as I shall have occasion td show that the octahe- 
dron ''6 the form whfch id most usefully applied to th^ 
arts, and as a correct description 4>f its various other mo« 
difications in respect' to crystallization is foreign to my 
intention, I shall not niake any further observations on 
that htod. 

On splitting ZKanioiicb.— Although the diamond is ex-* 
cessively hard, yet it may be separated into various pieces 
by spKtting, which is. performed by substances much softer 
than itself; but to effect thd» purpose, a blow is necessary 
to be giV6n. As splitting is generally employed for one 
or two different purposes, I witt'endeavour to explain the 
intent of each. It is always an object of the greatest im- 
portance, when diamondii are to be cut and polished for 
ornamental purposes, to choose that paort of the stone for 
the table or front, which will'affqrd the greatest breadth; 
but, as some stones present so much of a spherical form, 
it is desirable to remove certain portions thereof by the 
operation of splitting, which saves the great labour of re^ 
ducing or removing such portions by cutting or abrasion ; 
and it has also the farther advantage of sometimes pro- 
ducing pieces, which may be cut and polished, so as to form 
smaller stones. The other case where splitting is necessary, 
is, when a stone of considerable size is so formed, that it 

b2 



4 On splitting^ cutting, and 

will split into several pieces, each safficiently large to make 
a valuable stone when polished, and thus be milre profit- 
able, than if it had been worked as a single stone.' This 
proceeding is not, however, very often reforted to, because 
diamonds increase so greatly in vflue as • -their size in- 
creases. When a stone is nevertheless to be br<^en, for 
the reasons just stated, it is usually 86||Arated intd six 
pieces, the peculiar cleavage of the diamond being faVl)ur- 
able to suoh a division* *' 

When a diaiiHmd b to have a part Removed or sepa- 
rated from it by iq>litting, which is a process that requires 
a thorough' knowledge of the sffigect, it is fixed liito a ball 
of cement, about the size of a walnut, tlie cement being 
warmed previously; tiie stone' is then imbedded partly in 
it, taking <»re to leave that jmrt ttncovered ^Vhidi' it is 
determined to separate, Aiioiher whole diamond, having 
a sharp edge, or a piece that has been split from some 
other stone, is then fi^^ed in anotber ball of cemeat, letting 
the part which has the sharp edge protrude ; and with this 
edge a slight gtipbt notch is made oili the stone to be split, 
by a kind of sawing movement, until a groove is formed 
sufficiently deep to receive the ^treme 'edge of a blunt 
razor Uade, which being saoirtly struck by a hammer, 
while the stone is kdd in a favourable position, the in- 
tended piece may then 1>d'^ jreitfoved with considerable 
Acility, by a person practised in the method. 

The cement used for this purpose ir broit^ht from 
Holland, where it is pfoKaMe diamond -cuttin^ioid polish- 
ing were first p e rfeihi fti 4ij( ^Europe. Its appearance is 
like the common cemeirt'fdnfted of renn,' pitch, and very 
fine bick dust ; but it is very mucih tottj^er, and more 
adhesive. r- - . ■ 

Where more than ooxi piece is to be split from a stone, 
-the same methods of fixing, notching, and splitting, must 
he repeated ; and then the stone is considered to be in a 
^t state for cutting. 

It will now be evident that the diamond, although 
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infinitely larder than steel, may yet be broken with ease 
by that metal, if it be acted upon by a blow properly 
applied. .; . 

On cuttt^g^ Diamgji^. — ^The next operation is, to give 
a prope|^ forM to. the facets or faces (which, it must be 
observed, are ^ways planes); and for that purpose, the 
stone .must be^iSnbedded in cement, fixed on the end of a 
small stick oi wood ; that part of the diamond being allow- 
ed to protrude out of the cement, upon whiph it is intended 
to form a principal plane, or facet. 

If^a diamond cutter Iib only a single stone to cut, he 
must then provide himself either with another whole stone 
or a piece of one ; and which must also be fixed on a 
similflf h^jl^Ie or stick, by ^eans of cement ; a part of the 
.piece Of whole stone being^eft to project, in order that it 
may be used to rub^^r abrade the surface of the stone to 
be cut. J B.ut it rarely happens that this circumstance, of 
having one stone to opt, is necessary to be resorted to ; 
as it will be easily conceived that a great loss of time 
and labqiir takes place in such a mode of proceeding, as 
two stones may be cut in the same time as one only ; the 
abrasion being generally eq,^l, and similar on each. 

When,4he two ;9tones are bSx^ to the handles, as I 
have desQr^ed, the diam.pnd-<jdtter seats himself in front 
of his work-bo%rd, upofi wfaick,i8 affixed a small, strong; 
mahogany box^ about fou^ inches long, three inches wide, 
and three inches deep. The,«id^/0f the box are half an 
inch in thiaknc^ which givjn^^.&OIIBideTable strength. 
The upper surfaces of the ^ja si^es of the box are each 
4;oveted by a rim of 9teel, and in the centre of each of 
the longest sides, a perpendicular pin of steel is firmly 
affixed, which pins are used as (ulcra, against which the 
handles oj sticks, holding the stones, are to be firmly 
pressed when in operation. 

The two stones are now to be pressed with very consi- 
derable force against each other, and at the same time the 
sticks being also pressed firmly against the steel pins on 
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the two edges of the box, a rocking motion is to be given 
to each stick in opposite directions ; the steel pins being, 
as above mentioned, the fnftra, or centres of motion of the 
sticks. 

By thns rubbihg the two stones ag^ntt each oiher, the 
convex surfaces that are brought into con^ct are redaced 
by the continned abrasion, nntil they assoiie a roughly flat 
surface, or principal facef. 

As that piurt or end of each handle that contains the 
diamond, or to ^hich it is afBxed by the cement, extends 
only about an inch or an inch aiM a half beyond iis b«ftring 
against tbe steel pin, on the side of the bene, it will be 
easily conceived, that it can only describe the arc of a 
circle of that radius. But the ^ther portionMofytfae handle, 
or stick, which is grasped by the *hand of the workman^ 
being much longer, it enables the o^rator to use it with 
ipreat power, on account of its greater leverage, and which, 
of course, enables lii&i to exert a very great force, that 
beii^ absolutely necessary. 

The mfdiogany box, has also a small thin plate of brass 
mfilde to fit it very eiUictly ; wlfioh, being pierced with a 
great nmnber of fine' holes, aqte as a sieve, to let the very 
4ne, and nearly impsllpable powder pass through, which is 
fbrided by the abrasioi^ of 4i& ditfittonds against each other. 
J!he box is abo furnished with a lid or cover, which the 
worknmo' most casr^uHj^pats upon the box every time that 
he etaAiines th0 fisKof he^ia producing. 
, This fine dust, is teehniaaUy caUed *' diamond powder,'* 
in order to distingtdsh it front a somewlurt similar powder, 
which is produced by braising the diamond in a hardened 
steel mortar, with a steel pestle; by which means the 
diamottid may be separated into very fine particles and be- 
come exceedingly useful for certiUD purposei^, which I 
shall explain hereafter*. 

* See the description of the common steel mortars and pestles used fo 
this purpose, and also of improved ones, with eugiavings of both sorts, in ou 
Technical Rcposit ort/. Vol. VII. p. 52. 
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The mo^e of exaomining the facets of the diamond^ while 
under, the process of cutting them, is by wetting it with, 
tie itoliva from the tongue; bst, previous to doing this* 
the adhering diamondk-powder is most carefully brushed off 
from it, with ^ small short-balred brush. 

It;may» perhaps, seem superfluous to state, that when: 
cttie^cet OT: IjfA surface is produced upon each stone, iq 
the nranneir above described, they are shifted in thecemeirt,- 
which, foK that purpoise is warmed over a candle ; smd the 
8t6nes are then 96 placed as to bring each into a position 
to haM Hlother principsd |kcet formed thereon ; and when 
all the Jarg* facets are formed that are necesflary, thi» 
departmenf; technically called " cutting/* xb completed. . 

Oil49o2||fKR9 Diamonds, — Having now explained two of 
fbe gre^ and principal divisions of this art, namely, those 
of splitting and cutting, I have to treat of the third and 
last braach of it fof omaqiea:teil use, that of polishing ; by 
which the w^nderftd lustre that is possessed by this pecu- 
liar substaJAce only, i^ brought out, to delight the ravished 
eye of the beholder, wfen properly set by the skill and taste 
ofthe jewclUer... ' 

As the methods of fixiipg and holding the diamond for 
the'purpose oipolishinffiU aradiferent from those I have 
above described 'in the fy^sipeit'of cutting, I shall proceed 
to give a particular dei^ri{itiotf thereof. 

A sniflil hemisphericsj. cup^.made of copper, and filled 
with soft pewter spider*^ ifi placed upon a charcoal fire^ 
and the solder befaig harefg*^metf§i^ ibe cut diamond is 
placed upon tbe aivfacfi of tithe solder, and the worknian 
presses it. down, and imbeds it so deiep that he is enabled 
te bring a uaall qOantity of the melted solder, over or 
around the upper part of the stone, by which it becomes 
nearly enveloped in the mass of metal ; one of the large 
facets, which have been produced by cutting, being the only 
part of it which is left uncovered and exposed to view. 

* One of the fusible metals would seem to be peculiarly fit for this pur- 
post, — Editor. 
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This part of the operation of fixing rather alarms a 
stranger, or one not accustomed to it, for fear of the 
workman burning his fingew; but, nevertbeless, itisfoand 
that the melted metal can ^o way b0 so well managed as 
with the bare fingers ; and, although it does at first sight 
appear to be an insurmountable difficultyi yet thsr gpreat 
dexterity and tact acquired by experience enablei- the 
workman to effect that with perfect ease, wMch thus ex- 
cited our astonishment. 

There is a copper pin affixed to the cup, which projects 
from it in a perpendicular direction ; when the cpp is in- 
verted, and the stone is placed downwards,' this pin is 
fixed into the jaws of a pair of strongjieavy iron- tongs or 
clamps, which have two other pins afiixed inihf|Di> to sup- 
port them at one end, whilst tlie cup and its pin (techni- 
cally called by the Dutch name dfop), fimns a third leg, or 
bearing, for the opposite end of the tongs. 

By this simple, and^pparently rude contrivance, the 
position of the.faoet to be polished may be universally 
varied, an object of the greatest importance to the workman ; 
for, as the pin which projects from the oup is cylindrical, 
it readily permits the inverted cup to be turned horizon- 
tally ; and, as the pin is made of copper, it also admits of 
being bent, so as to place ibe plaiie of the facet. to be cut, 
at any angle that may be most eoAvenient or necessary. 
Another very nice adjustment is likewise obtained by 
merely placing a slip of paper,^ paste-board, under either 
or both of the two 1^:^ piof. before motioned. 

Those persons who are: in possession of finely cut and 
polished diamonds, will receive much gmtification in exa- 
mining the sharpness, truth, and. beauty of the facets, 
which have been placed contiguous to each other, and form 
such beautiful intersections of planes, produced by the 
seeming rude and simple means I have just described. 

It may very naturally be asked by many persons, why 
some of the improved machinery of modern contrivance has 
not been introduced to facilitate, and give perfection to an 
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art, that seems to be conducted upon such rude and 
simple principles ? For goniometers have been contrived 
to measure the angle of crystaHiwd substances, even to the 
smallest fracticHi of a degree ; aad machinery has also been 
constructed to gl^ the most ^rfect forms and represen- 
tatioai» o«?I majrmore properly say, imitations of crys- 
tallised objeeCs, Jfith a most unerring certainty. To this 
I answar, that such improvements, as they are called, are 
mdeedjpo«n&/«, but it is very doubtful whether they would 
also he p^ofitdbh^^ox it is really surprising to see with 
what Megtee of certainty and precision the work is per- 
formed, Jby the means I have in part disclosed. . There may 
likewise be^mofher fK)ssible reason assigned; namely,^ 
that if we %fs^ as I strongjv suspect, obtained our infor- 
mation and instruction in tms art, from the Dutch, they 
have an old and very jitevailing proverb, which is frequently 
made use of by them, when any improvements are sug- 
gested, viz. " leav9 well enough alolU** 

I shall 'now proceed Hb describe the means which are 
used to produce those Highly polished planes which we so 
much admire, afti9(k|lhe diamond has been out, and is held 
in a very proper position, by fiie very simple means which 
I have above mentioned. ' 

The null commoiily used to polish diamonds consists of 
a horizontal band- wheel,' of six feet in diameter ; the up- 
right axis i&f tlds whed has a orabk formed upon it, which 
is actuated l»y a connecting lod^^^Wtache^ to the bar of a 
swinging frame of wbbd, inniiiq^ upoli'hittges or pivots, at 
one end of it, HJke lEk g^ ; H^ which is kept inti vibratory 
motion by thb'powerof a maii, or, if much work is placed 
on the ndH at otae time. Wo inen ture employed*. 

A band from this horizoAtat wheel passes around* a 
pulley, of about two inches in diameter, which is affixed 

* This sinple and excellent mode of applying tbe power of men to actuate 
niachinei7, Tery much resembles that of rowing tx>ats ; especially if the men 
were also to be seated iathe rowif^ posture ; a mode of producing the grof tes| 
eiTcct from Um minenlarpowen of the hiunan firame^— -EpiToa. 
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upon tbe yeilical axis of a Hat eironla^ cast-iron disc, or 
plate, aboat twelye inches in diameter. This plate is 
technically called a skiv^.^* 

The upper surface of tins skiveja turned very flat and 
true, in a latbe, and then fito diamond-cutter proceeds to 
prepare or joughen its surface, in the foUowing manner :•— <• 

He first rubs the whole of the upper fli^ surface 4t[ the 
skire over with a common rough grit-stone, such as is 
used by^shec^makers to sharpen their knives with ; but he 
is very careful fo move the stone constantly in the direo* 
tion of tangents to a circle^ vf aboi^t one-third th^ dimeter 
of the skive. By this means, the whole surfacetof it be- 
comes covered' with coarse furrows;^ A smoother grained 
stone is then applied to the whole surfiuMk^^the skive, 
but in the dsrection of radial lines;-. and this operation is 
continued uivtil the furrows formed by the£rst stone are 
nearly obliterated^ or, it may be more proper to say, until 
a sort of granulatiotr'is filmed on the surface, which is 
compounded of both systems of movement^ the tangential 
and the radiaL 

T have been thus parficidar in detinibing this part 
of the process, because I in|yi' informed that much of tbe 
success will depend upon ^ strict attention being paid to 
these directions. 

The next thing to be done, is th^ charging the skive 
with diamond powder, . I me«| Bvjoh as X described was 
produced by the abramon^'the diuponds in tike process 
of cutting theobi Tlp»is ^^^f^ejfced m the following manner : 

After tkeskire Ikfi beev j^pared or granulated as de- 
scribed, it is fixed in the BiHf.aDd some of the diamond- 
powder mixed willt olive oil ii i^iread over the granulated 
surface, and the broad facet of a stone, already polished, 
being affixed in the dop, or copper cup, it is fixed in the 
tongs, and the polished surface of the stone being placed 
upon the skive, and a proper weight laid upon the tongs, 
it will be found when the skive is put into rapid motion, 
that the diamond-powder so applied, will become im- 
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bedded iit the guffooe of the sUve ; the stone already 
polished, thus acting' as a species of bamisher for that 
purpose*. *■■ 

As, however, this wiQ oiily tdte place in the space of a 
very narrow circle, unless, indeed, the facetshould be on a 
very largpe stone ; so it will be necessary to moye the stone 
to a tfi^h po(fitioB> as soon as that portion of the surface of 
the skivb upon which it is used is found to be sufSciently 
charged ; fitid so oi^ by repetition, until a sufficieilt part of 
the surface, of the skiVe is prepared, when it will be ready 
to poliih %nd finish any diamonds which have undergone 
the proMis pi cnttmg, as already di^scribed. 

When mi cut dian&nd is fixed in the dM, and that is 
adjusted it^WS^tongSy the ajtone is placed upon the skive, 
which, being set in ibotion, if the diafliond be examined in 
the course ojf fircnn ten to fifteen minutes time, the facet will 
appear fa have lost a part of the grey colour it bad ob- 
tained from the process of cutting, hnd a brilliant lustre or 
polish wift begin td appear, which is solely produced from 
the imbedded, powder with which the surface of the skive 
is charged. '^** ^' 

Thisis^ however, a very Ikvourabhl descriptbn of the 
process, for it sometimes happeixB that, after much time 
has been bdrtowed dpoa tbe . fiEKoeti it will be found that 
not the least portidh of it & polidi^d; in which case, the 
workman must turn the (ffi^ xWRd tipon its axis, and by 
that means present the facet 'J^ tUb action of the skrve at 
a different anJB^le. It iitf noi'l^fireliukkfly^^ case that 
a great variety of anglet must be tried befbre the skive 
will produce any effect, which is entirely owing to the pe- 
culiar arrangement and sfratification ef the particles of the 
stone, depending on the taws of crystallization. 

After one facet is polished the diamond is turned, and 

* Exactly at the itmge is burniihed into the surface of the laps formed of 
a mixture of tin and ainc, which ar« used at Genera, for cutting and polish- 
ing gold«work. See Vol. 1. Technical BeposUory, page 485.— Editob. 
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and again refixed in .the solder, in a new and aoitabld 
position for polishing another facet ; and so on, until the 
the stone ia completed. 

If the diamond in its gt^ state, as it appears after cat- 
ting, was to be applied upon l^e skive, before the already 
polished diamond had barnished and imbedded the diar 
mond powder into its surface, it would immediately act 
upon the surface of the iron plate, and cut it into farrows, 
without itself being at all acted upon by the dicmiond pow- 
der, however great the quantity might be that was ap- 
plied upon its surface. 

It maybe neiessar/to observe, that when a faoet begins 
to show a gloss or polish upon it, irinay the^D be also used 
to charge the skive with diamond powder;t«i| . place of a 
stone, which is already polished. 

I have to call the particular attentiofk.of your readers 
to this peculiar effect, of thus charging metal witb the pow- 
der of the diamond ;''jand by which means we are enabled 
to make a tool that is capable of cutting, or rather of po- 
lishing the diamond itself. I am the more particularly 
anxious to impress this effect upon theiA minds, because 
there are other modes of charging metal with particles of 
diamond ; and by which means abrading or cutting sur- 
faces or edges are formed, wldoH act very sijj^larly to the 
teeth of a file ; but with this differen^^ that they can be, 
and are used to cut and give fopas to subttauces of greater 
hardness than tempered steirl cquld by any possibility be 
made to act upon. The nj^y», and eyery one of the hard- 
est gems, not exceptedv '. [, . ■,, \r^ 

RsferiMieB to the Figures, 

In plate I. fig. 1, A is the mahogany box, used by tAe 
diamond cutters. B the rim of steel around the edges of 
the box. G G the two steel pins affixed in the steel rim. 
fi D the brass-plate, with minute holes in it, serving the 
office of a sieve. B B the two-sticks or handles, applied 



Bgtt^riments^ JTC. on Alloys of^ Platinum. 13 

Bgainst the two pins c G, and holding the two diamonds 
which are 'to be cnt,.* by means orthe two masses of ce- 
ment F "B, which are applied upon the inner ends of the 
sticks. '. 

In fig. % ii'part ofith&^ta^ or table of 'the diamond- 
catters' mill. H a portion^ the ,cast-iro^' skive, i the 
tong8|^ formed in^wo similar parts, their front ends being 
bomRT tog^tber by means of the. screw JL; and they are 
also held' in their firop^-. sitoation by two steady-pins. 
I L are die two-pins/ serving the office of feet to the 
tbngs, resting upon the table ; and one of them haying a 



piece of jbuper or pastfi-board M pl|^d udefneath it, to 
elevate R. «lf the cower wire affixed to the copper cnp 
or dop o, Srj^h coittains the diamond P, '^hich is to be 
polished, aifr-l^hicli b firmly retained in (fie cup by soft 
solder. The copper wire ^ is shown as beiiig held in the 
tongs ; and the' diamond P as resting upon the skive, in 
the act of beiii]^*polisfii9d. 



. >; 



Il.-—Ei^per{af$nif and'^bservatioAs on some Alloys of 
PUitinuni!^' JB^^aoiaAS Coo>&R, M. D., President 
of the College of South tfarolina, tC *S. 
To Da. T. P. Jones, EDixfni oi thb Fi^nklin Journal. 

llfiAft S^ dihege^^&totiaiat Sotah Curoline, Feb. 8i, 1827. 

I RBAD always wil^ greiat-'satiisfiHition your very useful 
publication, tivo franklin ITournii* It deserves encourage- 
ment, and IJiope it will med(( i^ritlf it. 

Yoii gave «b; rtctfivb tinie a^. a {^^ooess ftom some Ger- 
man chemist, for making a gold-coloured alloy, by means 
of virgin platinum. I tried the proportions indicated with 
pure malleable platinisdt.^Atid tbani the^recipe worthless. 
No furnace or forge, urged with a fire of wood charcoal, 
can possibly melt the mixture prescribed. The platinum 
I used, was some I bought of Dr. Bollman, procured by 
dissolving the crude platinum in nitro-muriatic-acid ; pre- 
cipitating^ by sal ammoniac in solutiop ; stopping so soon 
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as the brown precipitate of palladium appears ; wosbinfi^ 
the nankin coloured pi^ipitate m&i^rately in water, dry^ 
ing* it ; heating it in a flat vessel under a muffle, to drire 
off the nitro-munatic-acid; eollectiog Uie grey coloured 
metallic powder ; compresrfogiiitflii iron-boK with a pow- 
erful screw ; alternately hanlilbring it, gently at first, and 
annealing it^ till it will bear extension inder the hammer. 
My specimens are of specific gravity 20.8. tn the^Uow- 
ing experiipents I u^ this pl^tinnm-f rolled thin and cut 
into small pieces. 

I took of copper, by weight, 16 parts ; platinum 4 parts ; 
metallic zino or'q)eltfiKf 3 (Mtarts, I melted the copper first, 
and then threw in the sine and platinum, folded up in pa- 
per, adding j^Qie resin. The heat vas^th^ kept up for 
half an boar, and the alloy poured hito'ttl^got-mould, 
greased. I had tried three experimAts with different pro- 
portions of the materials, before I settled upon this. 

The result was, an alloy, well fused; cl^an, even surface, 
compact, of a very passable gbld-cdl6u|r, and bearing an 
excellent polish. Oilier proportions of the metals em- 
ployed may answer better, but ibis answers (as I think) 
very well. If too yeliow, add a little mbre bopper : if too 
red, a little moriey idnc. 

I am informed ttiat although zinc will not nnite chemi- 
cally with copper in a greater pfopoi%on than 25 per cent., 
yet the brass makers by pouring the muQ into melted cop- 
per, make a brass, containing 85 per cent of zinc. In my 
mixture the zinc is about a fifth part. If I were to suggest 
any alteration, it should b^|fo increasi>,;tbe platinum to five 
parts instead of four. 

These experiments led me to believe that platinum would 
be a great improvement to speculum metal. I therefore 
made the following mixture, three several times, viz. 
Copper, 320 grs>; tin, 105grs.; zinc, 20grs.; arsenic, 
10 grs. twice using the white arsenic, and once the metal- 
lic arsenic (the fly-stone of the Philadelphia shops.) In 
all 515 grs. .The results were, a bluish white, silvery mix* 
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tore, very dense q^id very brittle, bearing a' fine polish, 
having a consideraU^^crease of specific gravity ; such as 
I remember to have procured formerly, ^n repeating Mr. 
Edwards' receipt €or $ypecalnm Ipetal. The^ above propor- 
tions are ver^Tnearly vfsiiHNid Sr. Little's, m you will im- 
mediately recognize. Thu^ specific gravities were, 9. — 
9,116 and 0,3. {.remelted th^ altogether, and the spe- 
cific gfaviti; ^f the mixture was exactly 9,1. The colour, 
the firaptjire, and geperql agpearancd, were manifestly im- 
proved by remelting. ^■ 

I then took the same jjuantities and proportioiiB as at 
first, addhig to theni, 60 graiiui of .Dlatinum, making the 
whole weight 575 grains. It melteainto a yellowish- white 
very close ig^uned ^dtl^, bearing a far better polish than 
any of the jfp^ltfmeos above mentioned. Specific gravity, 
9,4|72. • The platinulh appeared to be a manifest improve- 
ment. The yellowish colour (which I did not expect) may 
be no dicfidvaqtege^ ^ the yellow ray is much the most 
luminous. The acqfpisiticvi of densi4^^i|K the specimens 
after Mr. Edwards* and Mr., little's proportions, and the 
apparent defie^ of density in the specimen with platinum, 
I know not how: to account for, e;i^eept fxom the general 
fact that no alloy follows the arithmetical propprtion of 
specific gravijSy. ,^ . , .f^. 

Specific gr^^Tity of the ^ppet;.|^d » ., • . . . • • 8,4S7 

Oftheplalfamm ',.. > • '^ ..... 20,8 

Of the tfn (grain ilitfi* nffi ta^fin* 

Of the cine - * r. . • . li , , > .^, 7,078 

Gold. coloured alloy . ., ^^^. «ik,. ;^... • . . . . 9,0487 

Of the white, coburedipecaram mflU^ . )» .. ^. .... 9,1 
Of the specuinkn liMt^itk pitiiun'of i jretilowiih white 

colonr .'....^ 9,472 

The superior dennty of this Ulst alloy, I suspect to be 
owing to the arsenic. -' 

I am, dear sir, your friend and servant, 

Thomas Cooper, M. D. 

P. S.— ^I hope some ingenious workman in metals will 
repeat these experiments. 
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III. — On Professor Amicfs ani other Microsopes. 

By the Editor. 

WITH riGURBS. 

Thb celebrated Professor Amici, of Modena, in Italy, haT- 
ing recently arrived in this metropolis, the editor immedi* 
ately waited upon him, and was kindly gratified with a 
sight of the superb collection of reflecting and refracting 
microscopes, and other superior optical instruments, which 
he has brought with him. 

He has since, by his invitation, repeatedly witnessed 
the performance of his mioroscopes in comparison with 
others, brought for the express purpose, and with the same 
test objects; and the result appears to be, that his reflect- 
ing microscope is a most capital instrument indeed, under 
moderately magnifying powers; but his refracting one, 
which is composed of a compound object glass, formed of 
two achromatic lenses, each consisting of three lenses ; a 
right angled prism, to change the direction of the line of 
vision from a vertical to an horizontal one ; and an astro- 
nomical eye-glass, greatly exceeds it for every purpose, 
and is indeed a superior instrument. 

The result of the comparisons appeared to be in favour 
of Professor AmioPs refracting microscope, and of Tully's 
achromatic and Cuthhert's miniature-copy of the profes- 
sor's reflecting microscopes ; and which may, therefore, be 
deemed the most perfect microscopes hitherto constructed. 

It would be invidious to mention the names of other 
makers whose microscopes were thus submitted to a fair 
competition ; suflice it to say, that one, brought over from 
Paris, and the performiance of which was highly spoken of, 
would not bear any comparison with the three before men- 
tioned ones, when the difficult. test objects were under ex- 
amination. 

Professor Amici very justly observed to the Editor, that 
it was not only necessary to possess a good microscope, 
but likewise to be able to employ it in the best manner, 
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aM hd iilafttrfltted'tliift i^markyby lAnfwiiigf hiiik fain itxiode 
^Of •exettntiiirg>4be ikiii'whieli^ cx^etg the ttnd^rside^^^tbe 
lecKfeis of *?6|8tfble8i^ ^ Whiob purpose to raned 'the tskih 
#f«<lMf upon mik'Cif HAi^ :]ib§4* liltle, %itb tfier-edge'iyfi^ 
ihafp^pedkaifeV'iliQtit lRrnbiftiM>le to^ear tl iimaU Tp6diio]Hif 
'i^Kiff4'''^^&iAi'jib placed nbittwcieii ^ tvo idipfti o^ *^lass; ptfe* 

croscope. The water producing agi^tidegvee o£ eHmk' 
neaiv «iid<veBdflrBign<4h8^ exmaUiiatibii. o£ ih6idkia:orthe 
-Uii|[a^bMM pfeaAingone^'. .. />i;/.-o ... ^ r -i^i.t 

•tirOft ireinndlij^ bcMniBy thejEditcnr ^imme^iateJyC proceedM 
to* \nmkp trial: t£ tipi^ metbodj .< ;He iaoA) ind^d. xm\y his 
\<Wmrl^''Si4imgU Manoaeopt totm^ AovSav ixoavmcyief lid- 
'Uim;-^haai /e4^ wiifa!)this^«aad iin^h ioisesfrof ihe'-teoik, 
iitd^tieth^^iod thirtieth pacts of ait inch locys^vand the aid 
<»f <f 9iiP'0fiplata-glass, ^ouad sibtthin^^as toibetcapabLaof 
ibeiiig>.<il8ed^;idyQn'.with>tlie leni«f .the tfaistfQtfa of kn inoh 
'fiiCB8^'iia;wluLabIeviqp folloiifingithis: pibfadsoc's dire.etipn$, 
la ISpem6fyMmwfifjA1k mo^t ■ dcdightM. ;di&pteys . of the - ad- 
ImilrablenBliB^aaaEiilei^ted ia vtheorganisatiofi of ^eti the 
hiiiaUU99ti^liiQt8la,.(i>'^(;-;.- ' ••■•.:•••■ '...^ 

j;.Me;,foitad the bwstniretio&of .t1fro:€ff tbeste obge<Hs so 
iiiigplar^lhathelias.tfadagfaii^b^m.dea^rjiriag.of bekig«ll- 
jgiiav9dt;;;dind^ Accordingly* haB.oaused iS^.Tmrel to io&ett 
Ibent in plate X . ;.■-;.-..• '-,.;•! 

vf^g-. 8^ represents four of jthe y|^.«iiig^daijl;*9(bnli# 
'haivBy which are fpaad to covec &/9' ^ ddn of th^ laaT^.tilf 
the coalmoii^kgiaiaBtoo|&. Therjr hreraAtadh^d tolh$)i$biui 
liy a itaHf4n 'the nnddie!otf;/ihe ihair, ^nd.idnfi»'4s i^^r^ 
ifenied bjiaiiioimlUi^.«abhi.: /l?wx> of* theia; have three jaggfiA 
|m& pcintedxbraqches^ and twa^of' them.foiur^ .inrQsaiDg 
te.abiite» adgi^s^^-^aUbongh sofhe^of theamiafie also foniidt 
0roaiiligt«i<|igbt kngl^i iSQmB,iinde(ed^;hamaBQJbi»«4h^ 
Wtafttondscd^fstibightf poialledatieaebjead, and jbilml 
-ter^heilMfwIlie'middhi'fi'- .-. /.'.l^ ..;..'.:. ir.i. ; -^r,:.-,^.. ,jIhi 
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The editor had 'before only met with one instance of a 
similar construction to the Utter of. the a1)ove baurs, and 
.that was* iasomehairg which coveied partaof.a |>laat 
from NeWiSoath Wales, thatcountry of wonders in natu- 
ral history... These were attached to the plant by foot- 
stalks in the middle of each, thus leaving theitf<sharp* ends 
. projecting,. :to 'arrest the progress. of any small insects, in 
their attempts to reach the forbidden fruit. . Ol)e of these 
hairs is shown in fig. :4. )i> 

. Bat a still more extraocdinaryini^tanceof acurions struc- 
ture, he found in the downy covering of .the stock gttli- 
• flower. Upon placing a minute portion of the skin.ef;the 
«tem ueatr tUe*flower, between two slips of plate-glasa: pre- 
viously wetted with water on their inside/.sjaifacesv^ aid 
then sliding the one slip over- the other a little, backwards 
and forwards, be succeeded in detaclmig^ portions of this 
down from the rest > These, under the niicrpdcope, pi^e- 
'Sented an appearance, t^emlj resembling that shown ib 
fig. &, where its singularly formed stem and branches ai^ 
exhibited. Nor indeed was it, trntShe had. compared se- 
TOral of them with each other, that lie could, be satisfied 
that this really was the general appearance- of the^do!wn; 

Professor Amici hieis brought with him' firom^ Italy 
the necessary lenses, ' prisms, &b. for • fitting up his 
refracting microscopes; and we wish it were likely that 
such could become common in this country; this, however 
is hardly probable. Mr. Tulljr's achromatic lens is still less 
4ikely to be manufactured by any other optician, on account 
of the-great labour and skill requisite in working the three 
lenses eomposing it. Mr. Cuthberf, we are glad to say, 
-finds constant employinent, in making his minute reflect- 
ing microscopes on Professor Amici's principle ; but they 
Require so much time, skill, and 'deticaay-tcrbe employed 
in their manufacture, that it is har^y to be expected many 
<wiii be constructed. Even the best iof the lunialoompoliad 
I microscopes, although they are indeedveryfileaisant: inatrn- 
ments for ordinary use, cannot be trusted to, in the exa- 
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mination of difficult test objects. What, therefore, should 
be done to best gratify the increasing wishes of the pub- 
lic, in regard to the accurate examination of objects' by the 
microscope? We are almost afraid to say, that We must 
come to the same conclusion with the late Mr. Varley. tha( 
well worked and mounted single lenses, such as his/ are 
greatly preferable to the usual compound microscppes^ 
for in them the errors are confined to two surfaces only^ 
and are therefore less likely to be injurious than in those 
microscopes, where a multiplicity of lenses are combined, 
and their inaccurabies consequently increased. 

We can then only conclude in recommending, in point 
of cheapness, facility of execution^ and distinctness of vi- 
sion, tl^e extende^d manufacture of good single microscopes, 
upon the plan adopted by Mr. Varley, and published, with 
descriptive figures, in the ninth volume of our Technical 
Repdsitory, page 258, and of the merits of which micro- 
scope wp can sp^ak, from an experience of upwards of 
twenty years. It is true, indeed, that the field of view is 
not go extensive as in the compound microscopes, but such 
parts of the objects as can be displayed are distinctly shown, 
which, for most purposes, is fully sufficient. 

It would be a desirable thing were opticians to grind and 
polish slips of glass to the degree of thinness above-men- 
tioned; as, without that slip,, the editor could not have 
been able to make his experiments. It is true, that where 
pressure and friction are not req^uired mica, or talc,, com- 
pletely answers the purpose ; and^ indeed, for still higher 
magnifying powers, as in using lenses pf the GOth part of 
an inch focus, it is absolutely necessaiy. This glass slip 
formed part of the collection of'superior microscqpic appa- 
ratus, described by us formerly, and as being contained in 

a small cabinet made on purpose to Hold it. 

. ■ . J 
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IV. — On beautiful Microscopic Configurations^ produced 
by, the mixture, of . three different Salts, By the 
. JEditor. 

WXT^ A FIGURE. 

We haying, many years since, , pretty well exhansted the 
subject, of the confi^uratiphs .produced by the then slen- 
der stock <)f saline preparations, (although' in the present 
day, we £ave no such cause of complainf, from the exceed- 
ingly numerous list oif saline . combinations continually in- 
creasing upop us), determined upon trying the eflfects of 
salts in double and treble mixtures; and, notwithstanding 
fhat We cannot boast of ^eat success, yiet one, in particu- 
lar, afforded us an ample remuneration tpr our trouble. 

In making a mixture of borax (borate of soda), ski-am- 
moniac (muriate of ammonia), and. Roclrelle salt, (tartrate 
of potash and soda), we found mbst t^eautiful hexagonal 
qonfigurations, resembling the cells in a honeycomb j and 
whicTi frequently extepdled themselves^ with the most per- 
fect uniformity, over a considerable extent of surface. ' 

In plate I, fig. 6, is arepresentationof one of these hex- 
agonal configuratibn& It commences by forming tlireid 
rays, each proceieding'from one centre at an eiqual angle; 
these again subdivided at their ends, at' a similar angle 
with the former ones; and so on, until a numerous assem- 
blage of them is thus formed. 

It has not Utherto been in the Editor's power to ascer- 
tain the exact proportions of the three salts ; he having hi- 
tliertb succeeded, by merely making mixtures of the solu- 
tions of them, and trying the effect thereof under tbe mi- 
croscope, by laying a drop of the mixture upon a slip of 
glaiss, and holding it oyer the clear Same of a candle, until 
it began to form configurations round the edges of tfie 
drop, when it soon oegati to iiioot into longer oiies, and 
might be placed under the microscope, when, if not satis- 
factory, he varied the mixture until the desired result was 
obtained. 

A vast variety of other configurations also forioi them* 
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s^l,Ye!^ ^t^ same time. ,iKfitI(>|lliese;rJbie;iL£^a9al9iif» tifif^ 
^^f dxop, 9f^f^ ^Qotiiijp at {igktraiigles ; otfigr^r^i^ ^9^ 
b9i^. figure^ij but these, Jbi^i^pii^ oaes are .^hetj^jp^ 
^^^i^tiful. They are uofe jboye^y^er/perroawaiit^; IffjJi^SW 
suigect to d^que^cpnce, gpfLxpi^|^t,.^bere|Qjje, b^^^^EKSfr^ 

lignres. .J. ■>>.,. . .;; ^-,. ■• ^\- : J,.,.. .J... -j.,^ ..^i^ 

III>-^0»t oH^^dsy Wafof€Kviding^'Pl{im ^ h&rdeni^ 
Steel, 'swdK ^Seni^Ptdiif^i' HinS ah&'4f-j^foraivli§ 
iheniy when necessary. By Dr. Ttro*iAf»^ 1?\ JD^BS.* • 

W'oiRkBi^BN freque&tfy wish to divide ai broken saw-plate. 



to'a smsill diepthwhti 'a cold chisel, and tben breaking 
along^'ittfe* lilies sd'kAiade.' Whq^ the plate.'ik very hairdf,' 
this 

destlroi ^ ^ 'A 

i)late is gi^heiratiyWisted ^dd bii^^&lied iik the b^r^fib^V' 
'•^Tte Editor had a fetrd ^^^'whic* he'^as deSftbiw'ot 
cutting into Strips, to make' small saws for a working ^^^^^ 
del 6f a'^aV mill} this; althodgV^tod' Wd io yi^d^ ffiA 
chisel, h^'dividfedVith liie WinoU fiHility; pWrtitig the 
endiaVihe isdime' time; fbr the'p't^pbse of stretbliing il^ 
saws'; thi^wals effected* lA the following in^nerJ '1t%^ stfw 
plate was made sufficiently warm to melt bees'- Wax, ]if|ucl& 
was then ribbed over ftr^o ^ tocdlliit cdrnpfetely' oYi ^oth 

' mi 




shbtild be 6:8^act1y oppoidte^d eachMth'^r,'diis was eBbcded 
by making a saw-kWfln tlie*St«p 6f w66d-H^hi6hVas tise^ 
as a strdght-^dge, and iSie pldtb being placed^m the' kei^^ 
the opposite !ine$ Wre ieasily drawn. ' A mixitireof 'silt 
phuric acid (pH of vitriol) and water h'ad'be^n prejiac^a^ 
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attd i^ffbiMd to hecdaie cold V the prop^rtioiis abont one 
ptttt^brbeid to six of WB^eh'' Th^ tutw ip\^\je^ lt^^si ttien 
j^diiifibd^tia'icjommon queen^jr-ware dish, sufficietftly larg^^to 
ediidlitt' it iritliiii the rim; 'and the acid 'and water were 
^tfinM4i!reo it, so as just to'tfoVer the saV-plat^ ; in about 
hlBilf Whbttr it was taken otit^ washed in el^ian water, and 
the wax scraped off, the lines having been bitten in to a 
sufficient depth to^canse the plate to break with great ease. 
Some piec^ w4^cb w^re leftin tpo long, were^aten quite 
t|>rough| ai^d the edges rendered rough and indented by 
the action of the acid^ 

At the ends of the plates, where holes were wanted, the 
wax was removed on each side; it was found necessary, 
sometimes, to insert these ends in the fluid, longer than 

the time allowed for the aQtion oq the Unes ; this, however, 
depends upon the thjckojess of the p)ate. Circular saws 
Qi9y be readily made in this way, and their centres perfo- 
i;^ed to an^ size. .Sqpfkre.or roujpd holes may be made 
through a plate of onerfourtb of an inch jn thicjcness without 
the slightest difficplty^ • ,Tp effect this, after covering th^ 
p^. with wax, and scratching .through it^ in the way di- 
rected* a wall, or bank, of wax is to be placed round it,^ sp 
^a .to form a cup,, into w^iich the liquid may be poured ; this 
operation must berepeat^^d on the opposite side^ and when 
the lij^ are bitten to f^^good depth, the pierce may be 
pui^j^e^out. , 

,<,'^,henever the pj^te to be divided^ or perforated, is 
l^j^, a bank of vWax may be^jnadeto surround the parts, 
pr the acid, and wpter niay be repeatedly washed over the 
lines, until ^ne ^ corrosion is sulEbieatiy , deep. 

Care shouid.be taken to employ good, clean wax ; for 
the acid will findits w^y through itwherever there are any 
specks pf jiirt, and thus injure tbp face of the plate. En- 
gravers* etching ground would be a better article than wax, 
but the latter is easily obtained, and, if pure and clean, 
win answer very well. 

SaWs and other tools of iron or steel, may be readily 
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marked wilb the name of the airiMBr.oFthem,*y^the fore- 
going: prooeis. .: U^:., . •.;; ;:.--,-. 
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thin excellent inethoi of dividing saw-plates^ anjj pf^rticu-' 
%lj for the thin, umow fpat€^;'spHn^ iatri^ u^^^^ 
saw piercers, ito which it seems j)eccdiaijl; appH^bie ; aqcl. 
is far preferablq to the ordinary mode of ^viding'iheni^by' 
means of :she^rs, which ineVitably distorts Aem,* and. renc^ers 
them less fit for use. ' / -• ' ia:.>. j ... 
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JbTn PfiTER Kbir, EiijriiM^r. ■ i- • 

EvBAV.t'oiie.. engaged in .exoavation^aia.'awaffe. -of^jdie; 
liabilities of an accident,, similar tethattwliichjias (]|Q<»si^nred( 
at'the tunnel; and- Mr* i Brunei -appeaJnB.rthrowhA^j.'to. 
hare adopted^^uc^bim^asurea aiMrene.the^.viPstrm^y: to. 
gttod against it. 'Boli^'as thefantosures t^wbipbiJ^bas. 
reeorted to rBpairthe idamage, faave.hitb^rtO: y^ve^ juo^ 
effectual/' I consider, it toi be imy duty »asr,w]9lllUk;t|ie.jd^y 
of every on^, who Uaa bden .{NraQtically;.0i|gfiged in jvroirkB. 
of a similar nature, ^toipijopase^ iiitb:>die. dii^eifwce, die 
adoption of suobimeasnres asv/und4xr tjbe ffiDi^niiist^ceifjO^ 
ffa^>case;!8eem -to be'the^JDaost.etontaiical md.eiprei^ye. . 

'The rise and fall, of the tide at the TwhoqI js from eig|it- 
tecrn'to t^f^nty4buf feet; and, as the Tunneiioommiini«ateii 
with the shaft, the' ebb and flow of the water. there, must 
be in a similar proportion. . Therefore, as the water risea 
at the rate of about four feet per hour, and th& shaft is 
fifty feet in diameter> 180 cubic feet, more OT: less^ must 
pass through the bole every- minute. Tfais.iSiaivery con- 
siderable velocity, and at every tide must enlarge the si«e 
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of tlib aperture.!'. Mr. Briitteliff a^aieof tbd obviolis ne*' 
cessity there is to coant«ract this, and he- has it^ pmrt. 
effected it, by applying a steam-engine to pump the water 
from the shaft, in tl^.^i^i^aprppgctio^Uhat it would have 
a tendency, to escape, during the ebbing of ttie tid«. But 
though the water js by this, means prevented i^eturniag 
throii^li-the nbfe, it is alloWea ^ havelTree access iiiio the' 
sliatt, di^^g {he rismg of tne tide ; conjilequentty,' in\ bnef 
Half of the n&ixbiei Is ^ivbldeii. . * • ' • "^ " . 

The measure, I therefpre propose is, Isti thai'tnd shiafl' 
of thVTunhm shall be rmmedTaieiy filled with iciay to a 
sufficient height, to prevent either the 'Hg^iot ^gr^^ 
of the water through the aperture; but that sufficient 
r^iln i^U.]^ l§li^for the «ictiQa^\ tha punyps; 2adv. that: 
when, by thefiUii9ig.\ipof t^al^ift, tbQwat^T;in the Tunnel 
has bepome stagnant;, the ground where the hole is, shall 
be m»d^ good'by puddling with clay, and such ofeksr ma- 
ti^^^^^slsire'eoittinotily.used'in cases of :a<8onMNiha^ siuil^ 
llfPltMti^, itki m'^th^foitaation of miU-dams; wbei€{ith&' 
V^o^!^<)tiaitti(y of wirter to be Resisted i» Tory gtbati 
add^.Qitiiy^ ^t ^hear^this it'OeinpIetad, and the water 
I^p^^ •dkftte<oky{«b«ll be remoybd frdOL the tbaft^ 
oM )h^ffiiitfeltttl|frht tindt part where the h^le wai^ b9 jn^ 
d(Miibiid^efA,'^^lld^^air>i0d^^ «he srane pr^aiHi^n^. 

liik'Mifi^ JkH^^hal('Wiiq^ dasplsyjed ihpoiigboutr 

^^^ YTcftM^^ ^if^^i:that iepip^rffry ^floodrgatesi M (soq- 
^thieiM;'W^^^At>U tifaAiipart €f .tiir ntuimei wb^i!^ :tj|p^ 
woiki1iiii^^&4^p(yfeiieajskLyi^^ psopcMr ; >aq4 

th^ tOhttiimi6&» W^o^dhptedttoithdm^ iMty in4he wpnt 
<^bn^ liimiliBtirdc^deiit bereaftbr, the jtwkmmmBLy §$m^^ 
ftibiigfav^drby'ttostng tfae;gattes,i^iiard:againat destrup- 
tidn to "th^ifiselvesi and tfafe necessity* /«£ again :$lling up 
the sbatfti^ib prevent tbe ebbidgand flowiBg of. the wiMtei*,. 
ksi^ so lijijtkriotisly the case atptesfeql. rnu,'. 

-The iesfpence attendant upoir this> mi)d0 ;99uM l^triviajl, 
(TCiMpai'^d^witfa what woiuld be incui^r/^d by the erection of 
a coffer-dam, which, according to the opinion now current^ 
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stailui the connieithe Jliojillikejy ta be iiUimfftt9),y.piinia€i4lT;. 
Ittdeed it is. a matter of simple oalcalation, :ai^d maj lie 
estimated to a fractioa.; for, as the el^y iastiil remaimiis 
in. die :{Kissessidn of tbe-. company, the ouly.dfiti^rreqttired, 
isy' at how BNicb^dr.^d persons wUt contract to^cairt the: 
day firom'v?heie it aow isr, .ctnd shoot itvinto the :shiift ; ^ nd 
at- how- much Tper load» < they will^ when. ^ j»quired». nfter^ 
wards exti^sot. it •} ^... ;:,-.^.; 

- - i it 1 1 am»' sir» yottr obedient seiryanti.Tj-. -; 

I ■ '. ■ i J i ^ •■ ■ I • ■ I - • > - ■ ; ■ .."' / • .■■'.• • • ■ ■ 
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V. — -On extracting the PoinU of Drills' and Taps whM' 
hroten in' holes made in articles of Silver or Brdti, 
tpithout injuring the articles, and also oj removing spites* 

. from the: touch-holes of brass Cannon:* 

To "D^, Thomas P. Jones, Editoh op thk Frankun JotmNAL. 

..9fB,. ^. ... . ^ , .. ^ ^,^ 

I W A« p^urticalarly pleased with your method'bf " dividingf 

plates of hardened steel,'' given in a late number of *youi* 
journal ^ and, perhaps, another instance of the adx^aiiil&ge 
Whiclb the mechanic may ilerive from a knowledge* of bh^' 
roical science, may prove equally acceptable to youir'nutife- 
rous readers of that, class. • - . • 

Wten !Dr. Harems compound blow-pipe 'wds first intro- 
duced t constructed one. In drilling the silver nozzle, tne 
drill "broke at ihe moment it was about perforating the endF,' 
and a piece of the drill, of about one eighth of an inclt ih' 
length, remained in the hole. Ais I had succeeded in drill- 
ing the other hole the accident was particularly mortifyiti^.' 
Being unwilling to destroy the nozzle, on whi(5h I had be- 
stowed considerable labour, it occurred to me to try whethei^ 
diluted sulphuric acid (oil of vitriol) would not dissolve the 
broken part of theMrill. For the experiment I, at night; 
put the nozzle into a winO glass, covered it with water, and 
added sulphuric acid hf drops, until I perceived a succes- 
sion of globules of gas arise from the hole, and left it until 

■ f 

* Prom the J^ranklin Journal. 
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sim-Hiidiieit niorning, when f'fa^ the satisfaction to find 
the sC6el entirely dissolved ; and, with a fine pointed punck^' 
I finished tbd the oriftce of the nozzle. ::>.'> w 

Thimdnter I had ooeasion to turn thtee brass balls; x>n& 
inch in di^inister, and which were tapped half an inch deep.. 
As I am iiot a professional meohaaic 1 1» iroa 'a deficteocy 
of tocfis, often filid it necessary to make, one tool answer as 
many purposes as I can ; and, on the pfesent occasion, 
finding I conld centre the tap, with which I screwed the 
ball^, in a chuck, I undertook to turn them on that, as a 
substitute for an arbor. With, care two were finished ; but, 
with,^e^ last, I ^suffered the turjiing tool to catch one of 
t^e comers of the square part of the tap, aiid broke it off 
even with the circumference of the ball. As I had a press- 
infi" occasion for the ball, and had no other cast, I iminedi- 
ately put it in th(^ bottom of a broken oil-flask, covered 
it with water, and added about one-sixth par^ of sul- 
phuric acid, and placed the capsule on a stove, with a hand- 
ful of ashes interposed as a substitute for a sai^d-bat)i : btner 
busitf.^^f. requiring my attention, I did not examine it untif 
after- ibree or four hours, when I found t)ie tap entirety 
dii^.olyed, without the least injury to the threads of the 
screw. . , 

X think it probable that the above method ijirouM be foiihd 
sufficient to umpike brass cannon, and, tl^us supersede the 
necessity of re-melting and casting them^ or.. o( spoiling the 
touchrhole in the ordinary way of drilling, . t*or this pur- 
pose, a flat bar of wood, -three or four feet longer than the 
gun, would be required. At the distance of the touch- 
hole .from the back of the chamber, place on the wooden 
bar either .f lump of fat lute, a mixture of bees'- wax made 
spft by thf. addition of oil, a cone of lead to enter the 
touch-hole^ or any other substance which would resist the 
Bfition of sulphuric acid. By using the lower edge of the 
muzzle of the gun as a fulcrum, and depressing the pro- 
jecting end of the bar, the lute would cover the touch- 
hole, or the cone enter the same, and render it sufficiently 
tight to prevent any liquid passing down. A cup of wax 



shdnld theiif-fce raised &Tountf tbc^timctl-liote/d^ the 6tai- 
side br th^ gV^j^bf stifficient dipaScit]^4o-cantaih a pini;.'61* 
iiioW,-of aiftited sttlpWic briiiiii^ffe add; ^iid/ff the e4^ 
periment were made in a temperate atmospber^j^I think 
the gfHfi ttfi^Ht be rendered servibeableV withoiit-tey Other 
kij«M^ <hatt it received from driving the spike; 

■ ' ■ •■•- -H.W. / 
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VI.— On on iikproved Turning- Lathe, nidde hy Messrii 
MaWo^ rniif t^LER, Engifiei^s, of Philadetphia^ US: 



WITH A PLATE. '"' 



In the last volume of our TecHtAcal Rejpository^-peLgk^^', 
We gave a short account of sbme improvements made b^ 
Mr. J. Lukens, engineer/bf Philadelphia, in forming dast- 
iron wheels, and in the cdnstniction of lalihes';'and/inp&ge 
806, we also gave his method of Cutting' 'original 'right or 
left threaded screws in the lathe. We have isfnce then 
received the Franklin Journal, fbr March fa^t, 'containing 
a plate and descriptionf of a sitnilat^lathe, made by Messrs. 
Mason and Tylef , • of tha?t ci£y ;' possessing' iilso other ita- 
provements, which we now laj^ before our readers, together 
with our own and Mr. Lukens's additional remarks respect- 
ing it. 

At the secdnd'anntfal 'exhibition of the Franklin InsH- 
VdU of' Philadel jihia^ a iurning-^lathe, made by Mr. Rufits 
Tyl^, excited miich attention ^mong thoise who werfe judges 
of that useful article, both on account of the perfection of 
tbe woirkm'aliship, aiid the improvement in its constfhetfon. 
The sliding parts traversed with ' an^ equability and ease 
which left not hiiigf to be desired id that particular. The front 
centre, which, as may be seen in plate II., was a sliding 
bolt, might be used without the tightening screw, in turn- 
ing steel or other metals ; and, in fact, the large tind small 
lathes, in Messrs. Mason and Tyler^s workshops, although 
provided with tightening screws, are generally used without 
them. The cast-steel screw by which this centre was 
worked, might be moved its whole length without the 
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st^test shake, ^f^Wi^'u^e^ . or iiief lialiily ; ..tha ^DtarHig 
speared. al|u> Iq be absplp^f^y perfierc4» wd good^yorkiai^ 
axe well aware of the 4>^itf ^ of att wiiyg ttjs. Myh de^pree 
of aocmracj. .- 

. In cpDjstracting ths; Utile liU^TylpravaQediiWi^f^ 
only of his ow^ espenei)CB,:lmt oftbe iiiiprav6Dieii^ wide 
by Messrs. Lukens, Mason, Clarke, Baldwin, and others, 
among our best meohaaicg. Simplicity of structure was 
p^articiilarly ooi^sulted, as the main object was,.to.prodiie^ 
a.jathe Adapted to ^^neral use; -it is re^sente^^iAtpre- 
foire, without those append^es which are designed for par- 
t|oul£gr purposeis . only, sifcti as guidei^ for.outtiiig 3919 ws^ 
apd eccentric an4 oval chucks ; Jtbese, however, may, of 
Gpurse> be attached. tp it, whei^ de3ired. . ^ , . 

Jn plate 11^* %• 1^ A is the, cast-iron bed of the lathe, 
yiiih, three feet. to it, which 'Serve to connect the laths or 
^ears firmly, at a proper, distance from eaoh^otl^, ^Iso 
leaving the* spaces between them unobstructed by. cross- 
jbolts, as well.as.permittii^ the sUding-head and rest to be 
ts^en out, without detaching, their holdfasts. ., \. 

J .B, the stapding^head, c^pt^in the. usual way. ,. 

i E, the slidi43ig-he|ad. , ,..., 

F, the front centre sliding-bolt. This is a cylinder, slidii^ 
ip a hoUow cyUndery^.whiph is formed ii| the top of 'the 
slldifi^-h^ad. It is ^oye4 hackwar4i^an4,'£orwiUfds by.meaps 
pf a left-handed screw^jfbich.wo!]^]p5 ^l:,a ifefipifde ^crew 
within it.' i-., r* 

G,fthe rest, cast with a groove .' undem^^tli . its bed> ta 
receive : the head, of it^ holdfast. . 

'.^ Fig. 8. — rA section of* the standing-heafl, with itSj^an- 
drdi and drill-Gbuck*. The drill-chuck c has: its shank or 
stem made sUghtlyiCcmical;. and is rnade fast in, the man- 
drel by Its key, p, passing through hol^ made to receive 
it, in the mandrel and in; the stem of the chuck. 
. Thedrillrchuckhas a conical hole-^it^ it^ which, in the 
figure, is .represented as containing a steel poii|t. When 
drills ar^ fitted i^to this hole^ they are suffi^Jiiently $^m for 
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baaeitof odtchiag^or otbor extiaoi^dinarj resiatopc^ 

1)6 ^n^es^rtred frqm breaking. ; .' > f.>f.j 

The mandrel runs in a conical steel collar, af* may lie 
seen^mytbe-seeition."' • .jiu-^- ^. 

:.Thb eonicol-end of ^tlie back centre is truiK ja ie ^, - anfl 
tnadefllit; it. Irorkis; against the sdightl3r*rotnidedtend>D£»a 
square block of hardened steel, whieh. is let mtottlm plan-* 
dvei for thit purpose, andsostidpsibepr^siirei jn driliGiigj 
&c. -; thus prevewting that great incsease of frietioh'^iiMdi 
if ^produced ivlien the. ordinary sharp-nngled oaile> »• '(Em- 
ployed. ■" ■ •- ■'••• • -I : »' :. : •• • j:? ^■:;-:- 

IVie-iconicaL end 'Of the back centee is.<made soiQewhai 
more aevie Ihdbs the a>nical opening in Ae mandsel ^ 'irhioh 
tesseos the friction, andigiTes free adanisidon' to the <h1; ^ 

Fig. 8«— ^B, a section of the s]idiffg-head.-y The: fh>nt 
tentre is represented as insierted inter the bdlib at F^i Al 
the opposite end is seen the lefbJnmdied'rScrew'^/wifidftis 
attached^ by a collar, to the hollow (Cylinder df the tbekd, 
with whieh it forms a easing that nJadnres the .bott arad'serew^ 
from die entrance of chips and jdu^. ., ' : •.: ,.;)!.*;' 

Fig^ :4. — An end view ' of ^ the laths: or shears, and footj 
with die sliding-head and its' hoM£ut. .1 : « 

*> The' inner edges c^tbe laths are bevelled,' and the slidihg- 
head has an 'tagalar piece' screwed upon its bottom, wbioh 
is nicely fitted into the bevels of the laths. Shonld any 
wearing take place, this is compensated by a thin piece of 
metal, which is tdfoe insfitrted between thb bevel-piece and 
Urn head. 

JPig. 5. — ^A sorew^ttck; to be^uhstituted f(»: thedrill- 
dinck, slK)wn in fig. 2. » ^ 

-'^ig; 6.— 'A; section of the bed of the rest, showing the 
shape»of<te groove in it. i ^ 

Fig« 7.^^Au end view of the treadle^'^t'witlii .its ^nprxght 

standard'^H firmly iHraoed to it; ^'nd.tfae/fQaneetiiigauid i/ 

attiiehed lo: it. ^■•-•-■•l • -- «< ■■■' -.■^:U\iis hi:)i.i[\\v A^i^v^-i 

'^flie form^veiPtoibfe eo^neetiai^amdist KiiwbereHit fits 

apofl( Ae^veokof the ^tok, ^Mbnitavof i^iiaimgmi^itgii^MM 
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wh^it'ttliB treadle is obstructed; whilst it is securely .re^ 
taiMBtl'in its place under ordinary circumstances, the curved 
projecting plate attached to it, resting ^«p6n< the neck of 
tUe-.'aninlu- .' . • 

A crank, with a short connecting-rod, tnms oiie of-its 
deadn^oimtamilchiniofe quickly than the other ; in thenar- 
rangdmenil o£ tha crank in this lathe, advai^ge is taken of 
thatf|Meniiirity i the slowei: turn takeis place at the botiopi 
of Ite tread, wid tl^e toorqinck return upon the foot, which 
Oooitss in: tke common m6d)e, is conseqiieAtly ebviated. . > 

I. The ladie is' ndost oonyeniendy fixed in the ;W»y repre- 
sented in the plate ; that is, screwed upon a table, 'which 
is.i«pporteiltipoB aiMBat of drawers ateaoh end>«and bay- 
ingila spaiee>liotwecaiitliem for the wheel and treadle. > .;> 

The'wheelis cif<sasi-riron, with li^wnmtwrved^ to-pnoH 
Tent'tbci breaking IroibGontmction^ at the: time of ca«(libg. 
The hole^initbe^anns are. to admitscrews^ ta a^Sx asmaller 
whreel^vwfaenjarslownielUon. is required^ ^- «., 

•.Inithe^old^nuQfde-of fixiing the treadles of lathery, the. 
le«ei^was:of .the^-tbkd> kind, ^ and the crank: iwas, • ooilse- 
quently, made long. In. the moderilvmodeMshowar, 'the 
le^er is. of , the siacond kind, JEiod the crank mu^ be pi^^r- 
tioually short, or the . rise ^: the. foot triU^be. too. :greltt.i . - 
This laliid isiequally suitable to the useofthe profelssed 
turner .and. the ^ amateur, . as it is neaft, ^strong, .easily 
adapted .tb- Various purposes, and not liable to get Q\Li of 
o^sder... 

Bmiarki hy the^DVTO'R. 

' Mr. Lukens thinks that this mode of preventing the 
catching of the treadle, whennny thing obstructs it, though 
different from his, as described by us, is equally good^ 
and, perhaps, .more easily made. The ideajof fiiftii^ the 
drills in the chuck, merely by the tapering or conical foriti 
gZTen to tbeic 'Stems, so as .to permit them to .yield in case 
of accideiiit^''«is.'good. We. shall furnish ail ^^ti^eXi^mt, 
though different application of that principle, in Ow/^4^t. 
Qri^tion:^.th0 lat6(Scifiittfici.Mr. Samiiel':¥i|r)6y'^ M^e- 

Maiiixirtiffi^ ^'^^ )3P9taiilwl ib.lbe prp|mt^i9^ju|»l>€fft>q»> 
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yil.-— Oit ike improved Lath^Mahdrel and: Gkueh, 
tnade by the late Mr. Samubl Varley. JBy.lAe 
Editor. 

WITH I'XOUBBS. 

Mr. Variey wa» a watch jeirdler, amongst his niaBy 
other, avocations, as also an optician, and, conseqaeAtly, 
had occasion for nmnerous small chucks, so fittcNl to his 
lathe-mandrel, as to ran with great truth abd accuracy,. at 
the same timet that they could be readily fitted upon it, and 
removed as easily. 

He accomplished these desirable objects in the follow- 
ing simple and convenient manner : — ^The outer end of his 
lathe-mandrel was Accurately formed into a conical ishafpe, 
of such a degree of taper, that a metal or hwrd woodclkuck 
fitted upon it, should bind itself fast, on being twisted 
round upon the cone, ^t the same time that it should not 
be so nearly cylindrical as to endanger the bursting or split- 
ting of &e chucks. 

'^ in plate 11;, fig; 8 represents this tapered end of -the 
ibasidrel^ and ifig. 9 a metal chuck, whose hole is rlither 
deeper than the len^h of the aforesaid taper end of the 
mandrel, but of the same diameters and degree of taper. 
These- chucks he-often- formed of type-metal, sofiteifted a 
little vrtth lead, or of lead hardened by tin, regains of anti- 
iiidny^ bismuth/ '&Cw, and he cast the melted imxture^in 
wooden or sand moulds, holding an upright conical piece 
of steel within them to form the taper holes in the chucks 
upon ;• this piece of steel being longer than the taper end 
of the mandrel, and rather less in diameter. 

The nose of the mandrel had likewise a f^ale screw 
within it, as shown by dotted lines in fig. 11, in brder to 
receive .the screwed ends of other small chucks ; but/ for 
accuracy of fitting, Mr. Variey always preferred the ebtie 
toithescrew./' ' ^ 

'^1 Fig.lO isappresentationof one of these screw chucks. 
Its outer end is -turned hdlowv and.is fiUed with «6niietff 
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to hold a lens, in order to grind or polish it. By reason 
.«i«y if^tBe hollow formerfitt the' end of the ohuefc) the^feiis 
'ib'-iil.^^ontaol; with a cirohlar ting of beittrin^ only, liild tan 
thus be adjusted with great truth and accuracy. " "' ' • - 

Mr. Varley also adopted c6nidal holes, for conical sterna 
Ao^fit ifAb, ]aiut Messrs.. Mason Mid'Tylerv in^pdierB of Us 
.todsy imd^alwayS' filed or gtround'ihos««teiD»in'a ^iralisr 
aoreW^Uke. manner,! whibh^f^re thenia t^ery firm ihold in 
lhe.ooBical hblBBy wkeii^ipioibed and-tutniMllnthenii "^•••! 
Ut'.>Tbe degree 'df taper is of Bome ooiMequonee ; ' it JMiy)(te 
formed at angle of about 5'=' with advantog«i. • }> *'( '•:*^i 

■*M*'»i * •» '. ;.'.*;■ •*'" : 7" , *' 'i .» •'■*!•;■" ' '*il 'iii. 

\ .Enffineer.,, .-,' . i -. . -i ..■..•.,'• i-'-^-H 

, Tfo.J)^. r, P. JpMJBSI, jEdITOR il?» TUB E^i^NKfi^N.i^?Ufl|5.f^, , 

Whbn travelling upon some of the railnstrnd^iAfKitglfMA^ 
I, I p(^ice4. X\^. ,tbe wb^eb dj^ b<4 -epfMrar i to ih^ f t4^ 
.^g^Hi^t4h^:3id9»'0f -thpiTmU^ev^en wli^u>tb0m.iWj^i»!dMWii 
.t}lfns.ii| .the ;xmA>r.,!X)m\ed^^m^i(x aa o^^Mliiuitilc^n.^^ 

JLiqatiioipi pn,(tb€^ fubjetst, I:w^l;now statetih 3Cb»i1?ib«f»iaj^f 
t^e ogarij^fa .^e iV!ei%ftd.;0H the ^l^tr«e^,a4isMWa>fii4f 
)^mi^..f^pfHrt^.t(is^i.tfa(ire loay be an inah;pl«ty,>betMem!th(» 
;t^e 4ai\pl(a$ of tfi0 wheels add the r^b. Thf) JQ¥];p(d%i) v 
xQwd., p^t9; of . ti^ . wlQ.tre^9 ^re w w^' 1qI)|^ tteo tb^ 
(be l^rafi^ l)flXQil in whipb they work^.i^o tWt the'^Jde^ly9|9^ 
may move an inch end-ways, befolre the ahojaldera «oiiie in 
^^XAci.Vf^ikth^ bepc wMch.b:attai>ked.to the waggffn;body. 
'Xh^s^A'^ .Oifcumsttooes arei^uffidieoi <e :parQTiBQt.'tb^ 
fa^ilJ[fri^ti0B»ii1ifihi9reithe joadiis: neably- atraa^t); ^bnt^itt 
^ddivtistt te^hdaor whcvoiilie mdd .wfaids^juiadderab^ lh» 
rail farthest from the centre of the curve is Ai^ier.tfaadltlit 
^jhfiilth^riniddte offfb&'CW^Bnbdb^rrihm^ighestiikftii^ 
iiraii4ba|t0raa«iiflyidiMwei|dUgpibdti^ 
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le^el with the other rail at each extremity of the ourve. 
The consequence of this is that the load, as the road bends, 
slides on the axle-tree, towards the centre of the curve ; 
and when the box comes in contact with the shoulder of 
the axle, assists the exterior rail in turning the waggon 
from the direct line, so that the rail in fact has only to 
throw the axle over without any part of the load. 

On the Hetton rail- way they aie abandoning the hco^ 
motive engine. The jarring occasioned by die wheels 
passing over the ends of the rails, although apparently 
trifling, is found to destroy the joints so fast as to make it 
cheaper to maintain stationary engines, at two miles dis- 
tance from each other, with ropes extended between them, 
to draw the waggons. The buildings for some of the 
stationary engines were erected when I was there. The 
loco-motive engines on this road were furnished with the 
pistons mentioned by Mr. Strickland, which were intended 
to operate as springs to prevent the jar ; but upon close 
inspection, while the engine was travelling, I am convinced 
they did not move. Indeed it appears to me, that if they 
did operate at all it would be injuriously, since the con- 
necting-rods will always be carried by the crank-pins to 
a given point, and if the boilers, with the cylinders attach- 
ed to them, were raised by the small pistons from the axle- 
trees, the connecting rods would thereby be rendered too 
short to pass the dead centres, which must infallibly derange 
some of the machinery. 

On the Fawdon rail-way, th%:<w^gons were moved, in 
part, by stationary engines with a rope extending between 
them. The rope is placed in the jaws of a kind of vice, 
attached to the waggon, where it is secured and alter- 
nately wound upon drums by the engines at its extremities; 
its length was that of double the distance between the en* 
gines. Where the rail-way crossed a public road, the 
rope was bent down by friction rollers and carried under a 
plank bridge to the other side of the road, where it again 
rose above ground. When the wagg^ comes to the pub- 
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licrroa^, the boy who rides on it releases the rope from the- 
vioe, the velocity of the waggon carries it over the road, 
a,nd the boy ajg^ain hooks up the rope into the vice, while the 
waggon continues its motion. 

By declining the use of loco-motive engines, a great 
proportion of the expense of the rail-way may be saved^ 
since waggons carrying from one and a half to two tons, 
can be used with as good economy as those of larger 
burthen, and they would require a rail- way of only one- 
fifth the strength of those on which steam-engines are to 
travel. 

It does not appear to be decided whether cast or wrought- 
iron rails are to be preferred ; the former are used on the 
Fawdon, the latter on the Stockton and Darlington rail- 
way^ and at each they speak most favourably of the kind 
they have adopted. I saw some of each which are said 
to have been in use for a number of years ; both appeared 
to wear equally well, the original surface being still visible 
in each. The length of the wrought-iron rails was cer- 
tainly objectionable, both on account of the expansion and 
contraction of the metal, and the di£Sculty of obtaining an 
equal hearing on all the props, only a small proportion of 
which were in contact with the rails I examined. To 
remedy this, they propose in future to cut the rails in two 
at each prop, 

I am decidedly of opinion, that in this country (the 
United States), a rail-way of wood sheathed with iron, 
would be preferable to any other, and could be kept con- 
stantly in order at the least expense. The preparation of 
the ground to receive the rails would be the same in aiyy. 
case, the labour in laying down the rails very nearly the. 
same, but the materials would cost but one-fifth as much 
as the iron-rails and props. On the plan adopted in Engr 
land, each prop rests on a detached stone, or in many 
places a block pf old ship timber. These stones or blocks 
are of irregular form and size, and the cast-iron prop is 
rarely placed oa the centre of hearing, or hed of the 
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stone or block ; the consequence is» that the weight passing 
over^them/stitJb them unequally into the ground, and g^yes 
the|n a rockmg^moiion, which requires the constant labour 
of ramming them up with a bar. of iron to bring the rails 
Ie?el and parallel to each other. Severe frosts would 
also derange them by operating unequally on foundations 
of different textures. In the wooden rail- way, silb, em- 
hradng both rails, would be substituted for. the' stones and 
props, and the whole would form a connected frame, which 
would reduce the. action of the loads to a perpendicular 
pressure, which can easily be sustained* The construc- 
tion is so simple than any particular piece can be taken up 
and replaced as it decays with as little detention as tht 
stones on the other plan can be put in order, and the in- 
terest of the difference of the cost will defray the expense. 
The wear of the iron sheathing will be so trifling, that it 
may be considered nearly. as a permanent fixture. 

Should you deem the above remarks likely to throw any 
light on the subject of railways, you are at liberty to make 
any use of them you may think proper. 

Your obedient servant, 

Erskinb Hazard. 



XIv. — On large Plantations of Timber and other Trees, 
made at Buisfield, in Durham. By Thomas White^ 
Esq. 

(Concluded from Vol. XI. of our Technical Repotitory,) 

The Latch, I have found by experience, will thrive where 
no other plants will live. The Birch, though no timber- 
tree, is a useful wood, affords great shelter, and is almost as 
hardy as the Larch, as I have fully proved at Butsfield 
Plantations, which in its uncultivated state had several roads 
over it, some of which, that lead down the declivities of the 
hills, htid all the soil washed from them by the torrents, nearly 
to the rock ; those roads were planted with small tree»^'of 
different kinds, making use of a pick-are to form the holes for 
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theur reception. I also planted up all the old quarries, where 
stone had been got in the same way : there being no soil^ I 
brought a small portion of earth to each plant, and upon 
those unfavourable spots, where most of the other trees 
had died, these plants appear to flourish as well as upon a 
better subject. 

' When I consider the many virtues of that invaluable 
and pleasing tree the Larch, I think it a great misfor- 
turn that its introduction into this country, was not of an 
earlier date. About fifty years ago I am told this Alpine 
plant, was treated as a tender exotic, and planted out 
with the utmost care and diligence, in our hot beds and 
hot houses ; I am every day more convinced of its utility, 
both from domestic and foreign intelUgence. 
. I must observe, that though there was not a single tree 
or bush upon either of my purchases before I began the 
improvements^ a circumstance soon after happened, which 
convinced me that wood had- grown upon the land ; for in 
digging my drains, the roots of large trees were found,: 
also upon the surface of the ground several very large 
heaps, containing the cinders of iron ore, which metal this 
country still produces, and it is probable the smelting it 
may in barbarous times have been the original cause of the 
present scarcity of wood in some of the northern counties; 
as there is a tradition prevails amongst the country people 
that the whole of those waste lands was once a great forest, 
which was all consumed in smelting the ore, by a kind of 
foot-blast before the invention of better engines; and 
that the workmen frequently shifted their ground as the 
wood or ore decreased^ till they had overrun the whole 
country. 

I am making some experiments on the texture, of Larch- 
timber^ that I may ascertain its quality for difierent un- 
tried purposes; the result of which I shall be happy to lay 
before the society at some future opportunity, and if I can 
i6 any respect further their general plan by a fuller and 
better explanation, so as to throw more light upon this 
useful science which I humbly conceive has not yet been 
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explored to its fullest latitude in this country; I shall 
think myself highly gratified not only in promoting a work 
which has so warmly and unremittingly excited my ardour 
and attention for many years^ but shall also think myself 
much flattered in having the honour to correspond with a 
Society of gentlemen of such distinguished liberality and 
ingenuity. 

I am, sir, your most obedient humble servant. 

To Sam. MoRB, £#j. 5«c. ThOMAS WhITE. 



XII. — On the different ^lach Colours. By the late cele- 
brated William Lswjls, M.B. and F.R.SJ^ 

{Continued from the Technical Repontorjh VoL XI. p. 360») 
BLACK VSOETABLE JUICES^ 

Thb excellent black varnish of China and Japan, which 
has hitherto been but imperfectly imitated in Europe, and 
which was formerly thought to be an artificial compositioii 
of resinous bodies, coloured with black pigments, has^be^n 
discovered, by th^ later travellers in those countries; to be 
anative juice exuding from incisions made in the trunks of 
certdn trees. One of these trees^ according to the ac- 
count given of it in Kcempfer's Amanitates Exotic€B, is 
that whose fruit is sometimes brought to Europe, as a me- 
dicinal drug, und^r the name of anacardium. 
. The anacardium itself, as it comes to us, is remarkable 
for a black colouring juice. It is a kind of nut, with a 
double shell, containing, in the space between the ont&r 
and the inner shell, a fungous substance, filled with a 
dark-coloured viscous fluid, which is easily forced out, by 
catting the nut and squeezing it between the fingers; a 
little wiarmth^ by liquifying the thick matter, makes it 
come out nK)re freely ; though the quantity obtained, either 
with or without heat, is not very considerable. This juice, 

* From his Coinmercium Philosopkico Technicum, or Philosophical Com- 
merce of Arts. 
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fnbbed on linen or cotton, gives a reddish-brown stain, 
vhioh deepens in the air to a YAfitk, and wbi6h I have not 
found to be dilicbarged by washing, and boiling with soap, 
or alcaline ley. Hence the anacardhim is said to be used 
for marking linen and cotton cloths, and to be knOwn all 
over India by the name of marking nut. 

The cashew nut, called by some the anacardium of the 
West Indies, and ^ich, in several respects, has a great 
resemblance to the oriental anacardium, differs from it in 
its colouring quality, the juice lodged between its shells 
being much paler, and giving to linen, cotton, or' paper, 
only a brownish stain, ^tirable indeed, but which does not 
change at all toWards l>Iackness. 

There are, however; trees, natives of the United States, 
which appear to edtitain juic^ of the same nature with the 
Viduable pi'Oductions of the E^t Indies. Of this kind are 
Several, and perhaps the ^reaier number, of the species of 
toxicodendron, or poison-tree. Mr. Catesby, in his His- 
tory of Carolina, describes one, called there the poisoh- 
lush, firbtn whose trunk fldws a liquid, black as ink, and 
supposed tO'be poiisonons. This teputed poisonous quality, 
as I have b^n informed by some gentlemen of that coun- 
try, has hitherto H&terred the inhabitants from attempting 
to coirect,'t>r^n!t'iike aiiyuseof it. The Abb6 Mazeas, in the 
Philosophical Transactions, vol. 49, for the year 1755, gives 
ta &c6oiittt of three sorts of the toxicodendron, raised in a 
botanic 'gsurden in Prance, containing in their leaves a 
Iftilky jbice, 'Which, in drying, became of a deep black, and 
'^olbnitiiiiteiaited the'^aijtie colour to the linen it was dropped 
upon. The linen thus stained was boiled with soap, and 
^atbe out without the iea5tt diminution of its colour ; nor 
ilid strong ley of wood-ashes mdke any change in it. 

Several of these trees have been raised in the o^en 
ground in England ; 'some of them still remain in the 
Bishop of London's garden at Fulham, after having been 
long neglected, and suffered many severe winters — {see a 
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catalogue of the exotic trees in this garden^ by Dr. Wat- 
soBy in the Philosophical Transaotions^ vol. 47, for the 
years 1751 and 17&2* They appear also to perfect their 
eolonring juices in this, nearly as "^ell as in their natire 
elimate. The ^eoies called by Mr. Miller the true 'lac 
tree, of which I was favoured with a branch by himself, 
from 'the Chelsea g^den, was found to contain, in itis 
bark, and in the pedicles and ribs of th6 leaves, a some- 
what milky juice, which soon changed in the air to a reddish 
brown, and in two or Ihree hours to a deep blaekish, .of 
brownish-black colour; wherever the bark was cuti^ir 
wounded, the incision became blackish ; and on seve^ 
parts of the leaves, the juice had spontaneously exudidd, 
and stained them of the same colour. This juice, dropped 
on linen> gave at first little or no colour, looking only Hke 
a spot of oil ; but by deg^es the part moistened with it 
darkened in the same manner as tlie juice itself. On wash^ 
ing and boiling the linen with soap, the stain not only was 
not discharged, but seemed to have its blackness improved ; 
as if a broii^ n^atter, with which the black was manifestly 
debased, had been in part wariied out, so as to leave the 
black more pure. 

It were to be wished that some attempts were made foi* 
collecting the colouring juices of these, trees in sufficient 
plenty for answering the important purposes to which thoy 
promise to be applicable. Perhaps, also, means might be 
found of introducing into some parts of the extensive do>^ 
minions of Great Britain, in which all varieties of soiland 
climate are now to be met with, the oriental trees them- 
selves, to which some of the Indian manulactures are sup- 
posed to owe distinguished advantages. This there is now 
some grounds to hope for, from the patronage of a iso- 
^eiy,* whose encouragement has already so greatly pro- 
moted/ the culture of many valuable plants and trees. 

As the milky- juices of some of our common plants turn 

* The Society for the Encouragement of Arts, Manufactures, and Com- 
nerce. 



40 On thM differm^ Black Colours, 

dark-lDolonred, or blackish in drying, I was induced i& 
make trial of several of them on linen. The milks of wild 
poppies^ garden poppies, dandelion, bawkweed/ and sow- 
thistle, gave brown or brownish-red stains, which were 
discharged by washing with soap : the milks of the fig-tree^ 
of lettuces, and of different kinds of spurges, gave no 
colour at alK The colourless juice which issues from hop- 
stalks when cut, stains linen of a pale reddish, or brownish- 
red, extremely durable. I tried to deepen the colour by 
Repeated applications of the juice, but could never make 
imy approach to blackness. The juice,. of sloes gave- like- 
wise/ a pale bjTOwnish stain, which, by. repeated washings 
with soap, and wetting with a strong solution of alcaline 
galtr ^^ darkened to a deeper brown.. On baking the 
^Ip^s, their juice turns red, and the red stain which it then 
imparts to linen in, on washing with soap, changed to a 
pale blueish, which, also proves durable. The juices, both 
§)f ^ raw and baked sloes, wiere applied repeatedly on the 
sfi^ie ^po.ts, in order to deepen their respective colours ; • 
aii4 ^^^ brown or reddish-brown stain of the raw sloe, and 
tl^e blue of the baked, were applied upon one another, on 
principles hereafter explained. In all these ways, a stain 
lf^s obtained, which, when slightly washed with soap, 
{poked. of a pretty deep black ; but. by longer washing, 
much of the colour was discharged, and little more was 
Ij^t than a single application of the juice would have pro- 
duced. The sloes were tried in different states of matu- 
rity, fron^i the beginning of September to the middle of 
December, and the event M^as always nearly the same. 
Though these experiments, with many others of the same 
lun^, proved, unsuccessful, in regard to the production of 
the colour here intended ; they serve to point out means 
which may be convenient and useful on some occasions, of 
marking linen with a colour, pale indeed, but sufficiently 
yisible, and which soap does not discharge. 

In the fifth volume of the celebrated Linnaeus's Amati^i- 
jbates AcademictBf mention is made of a black colour ob- 
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tsdned from the berries of two plants/ which grow wild in 
some of the northern parts of England, and which I have 
not Jiitherto bad an opportunity of trying. One is the 
actiBspicata,x)rehri6tophoriana, herb-christopher^ or bane- 
beriies ; the other empetrum procumbens, or erica bacci^ 
fera nigra, black-berried heath, crow-berries, or crake-ber- 
ries. The juice of the bane -berries, boiled with alum, is said 
to yield a black ink ; and the heath-berries, boiled also with 
alnm, to dye cloths of a deep purple-black. 

Cuttle Fish Ink. — ^The cuttle fish, said to be pretty 
common in the Mediterranean, is not wholly a stranger to 
our own seas, as appears from its bone being frequently 
found on our shores. This bone is hard on one side, but 
soft and yielding on the other, so as readily to receive 
pretty neat impressions from medals, &c., and afterwards 
to serve as a mould for the casting of metals, which thus 
take the figure of the original.* The bone is frequently 
emjdoyed likewise for polishing and cleaning silver. Mr. 
Borlase, in his Natural History of Cornwall, says that 
these bones, whose charactevstj^re so obvious and so sin^ 
gular that they cannot be mistaken, are found frequently 
on the shores of Mount's Bay ; and likewise gives a des- 
cription of the fish itself, as caught there on the sands in 
1756. Dr. Leigh, also, in his Natural History of Lanca- 
shire and Cheshire, relates that he has seen the fish seve- 
ral times on the shores of those counties. 

This fish contains, in a certain distinct vessel, a fluid as^ 
black as ink, which it is said to shed on being pursued, 
and thus to conceal itself by discolouring the water. The 
particular qualities of this black animal liquor I have had 
no opportunity of examining myself, nor have I been able 
to obtain any satisfactory information concerning them from 
others. Dr. Leigh, in the place before referred to, says 
he saw a letter which had been written with it ten years 

* It is much better, howe?er, to reduce the cuttle-fish boHe to powder, and 
tttc it M loam or sand is empioyed in founding. — ^Eoitob. 
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before^ and which still contititied : it were to be wished he' 
had specified more particularly the continnance of fhe 
colour, whether iu its full deepness, or'much faded. Some 
report that the ancients made their ink from it, and others 
that it is the basis of the Indian or China ink. Both tiiese 
accounts appear, however, from some etsperiments and 
obsenrations, which will be related in the sequel of this 
article, to have little foundation. Pliny, speaking of the 
inks used in his time, after observing that the cuttle fish 
is, in this respect, of a wonderful nature, adds expressly, 
that ink was not made of it. 

SECTION in. 

Black produced by Fire. — ^The action of fire, properly 
applied, in the burning of animal and vegetable substances, 
produces, in the coal and in the soot, the two most useful 
and durable blacks of the painter and the vamish-^maker. 
The ooal, in particular, is of extreme permanence, resist- 
ing the force of time, and all the known agents of nature, 
except only that of an open fire, which bums it into white 
ashes. Some bodies of tbe^metallic kind assume, also, in 
certain circumstances, a black colour from fire. 

Charcoal Bldcke. — Most of the blacks of this class, be- 
sides their incorruptibility, have the advantage of a full 
colour, and work freely in all the forms in which powdery 
pigments are applied, provided they have been carefully 
prepared, by thoroughly burning the subject in a close 
vessel, and afterwards grinding the coal into a powder of 
due fineness. 

Pieces of charcoal aroused also in their entire state, 
for tracing the outlines of drawings, 8cc., in which inten- 
tion they have an excellence, that their mark is easily 
wiped out. For these purposes, either the finer pieces of 
common charcoal are picked out and cut to a proper shape ; 
or the pencils are formed of wood, and afterwards burnt 
into charcoal in a crucible, or other like vessel, covered 
and luted. When the process is skilfully managed, the 
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dtfitl fetldos thid 'figli^re of tbe ^obd ; §biAe baVe be^ «o 
dekterdti^ ^s ' to ofaar lan ahx>w, wiftiout alt^ing the foxta 
evdH of the feather. 

TM6^tErtists^<?oiiimonly make choice of the smaller branches 
of th^' tree/ fr6^d from the bark and pith, imd some pUtH" 
cular kinds of wood, as the willow and the vine, they ge- 
nerally prefer to others*. To discover the fontidation of 
iKis preference, and how far the coals of dilfefrent vegeta- 
bles differ from oneanotheras colov^ng materials, Imade 
the' Ibllt) wing exfieiiments : — > 

^Small branohelB of th6 willow^ vine, cherry, apple, 'pear, 
peach, pltmi, %, bkch, oaik, elder, alder, yew, sloe, 
tez&I, 'fir, and pine trees, w^ire thoroughly dried and en- 
dosed in a iiiasft of luting, made of clay beaten up with 
vand and horse-dung : the maiss, dried slowly, and gra- 
dnrily heated, to prevent itii cracking, itBs kept red hot 
aboattluree hours. On carefully breaking it, the pieces 
H^ere' ail foUUd well charred ; but it could not be observed 
that they differed greatly from one another, either in co- 
lour, or in the freedom of their marking upon paper. 

The -expetim^n t affording little dei^isi^, I Repeated the 
lljperation in crueibleis, "irith greater quiantities of the mate- 
rfals, that a uiore eiiEict cbiUparison might be made of the 
tsOlour of the coals, by^using thein a» paints, both in a 
concentrated iand diluted state. Two crucibles were filled 
'with vine' twigs cut into small bits, freed from the knots, 
iand thoroughly dried i the mouth of one crucible being 
tiien fitted into that of another, the juncture was well 
secured with luting. ISmall smooth branches of most of the 
other kinds of trees above mentioned, were in like man- 
lier inclosed, each in two crucibles, anid all of them conti- 
nued ftbout four hours in a sttong red heat. Cuttings of 
white paper, beaten with water^ into a paste, such as is 
caHed papier macM, Ihat they might take up less room in 
the crucibles, and have less air lodged in their insterstices, 

* The Editor finds that the charcoal made from evei^ the planks of th% 
librse-chesnut tree if prefeirable to anj other for the uie of artif ts. 
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were dried and treated in the same manner ; but some 
flame appearing to burst out through a small crack which 
the vapour had forced in the luting, it was necessary to 
take out these crucibles, after they had been about ten 
minutes in a red heat ; the paper, nevertheless, was per- 
fectly charred. 

The several coals were levigated into fine powder, mixed 
both with gum-water and oil, and applied as paints, both 
thin and thick, by themselves, and diluted with different 
proportions of white. All of them, when laid on thick, 
appeared of a strong full black ; it could not be judged 
that one was of a finer colour than another^ Wh&n spread 
thin, or diluted, there were indeed some sensible differ- 
ences between them ;. but neither very considerable, nor 
of such a kind as to be easily expressed or described : they 
had all somewhat of a blueish cast, but different persons 
to whom the comparisons were referred, differed in their 
judgments of them, and could not fix on any particular 
deals as being more blueish, more truly black, or more 
beautiful than the rest. 

Instead of the small branches, I tried next pieces of dif- 
ferent woods > taken from the trunks of the trees. Here 
also the several coals appeared alike among themselves, 
and scarcely different in point of colour from those of the 
twigs, but they seemed in general somewhat harder, and 
did not mark quite so freely on paper, when used as 
crayons. Suspecting from hence, that the hardness of the 
coal might be proportioned to that of the subject it was 
prepared from, I made some further trials, which seemed 
to confirm this opinion. The coals of the hard woods, box 
and guaiacum, were very sensibly harder than those of the 
soft ones. The shells and stones of fruits yielded coals still 
harder, which would scarcely make any mark on paper at 
all; while the coals of the kernels of fruits were quite soft 
and mellow. 

It maybe judged, from these experiments, that the pre- 
ference of one kind of wood to another, for making charcoal 
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crayons^ does not depend so much upon any difference of 
dolour in the coals^ as on their softness; in which quality^ 
perhaps, none of our common woods is equal to the willow."^ 
Dr. iGrrew observes, in his anatomy of plants, that» in this- 
woody the softness is equal or alike in all parts; whence 
the coal, when used as a crayon in painting, not only makes 
the stroke light, but every where certain, without disturb- 
ing the even motion of the hand. Deal or fir is likewise a 
very soft wood, but of unequal softness ; so that, when cut 
across, it tears, and will never polish or work smooth; 
whereas the willow works well in all directions. 

Horns, and the bones both of fishes and of land animals^ 
gave coals rather more glossy and deeper coloured than the 
vegetable coals, and were, in general, very hard, so as 
difficultly, or not all, to stain paper. It seemed here; as in 
vegetables, that the hardness of the coal depends on: that 
of the subject matter ; ,for silk, wool, leather, blood, and 
the fleshy parts of animals, yielded soft coals. Some of 
these coals differed from others very sensibly in degree of 
colour : that of ivory is superior to the rest, and is indis^ 
putably the finest of all the charcoal blacks. Indeed, we 
have no blacjL pigments equal in beauty to ivory blacky 
genuinely prepared ; but some care is repuisite in the^^hoice 
of it ; what is generally. sold under this name being no other 
than the coal of common bones. 

On comparing the vegetable and animal coals together^ 
in. their lighter shades, on paper, theblueish cast, observed 
in all those of the vegetable kingdom, was mueh less con- 
spicuous in those of the animal, many of which seemed to 
incline rather to brown than to blue. In the colour shops 
a preparation is sold, under the n^me of blue-black, which, 
in this respect, differs from^ the animal, and agrees, with 
the vegetable coals ; seeming to have no greater a degree 
of blueness timn the coajs of the woods and twigs above* 
mentioned ; and even than common charcoal. That thii 

* See the preceding note. 
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prepacatioa is no otli«r tfaao a vegetable coal« appeared 
firoia the following experiment: laid on a red-hot iron it 
burned and glowed like powdered diarcoal, and turned into 
white ashes ^ which ashes» thrown into oil of ritriol (buU 
phurie.acid), very readily dissolved into a bitterish liquor, 
the characteristic by which the vegetable earth is distin-' 
guishedi From what^particular vegetable matter this blue^ 
black is prepared experiments cannot discover ; but those 
already mentioned seem sufficient to show that it may be 
obtained from many, and that the choice of the vegetable 
subject affects rather the softness or hardness than the co- 
lour of the coal. 

After examining the different substances of the vegetable 
and animal kingdoms! tried a mineral body — ^pit-coal, of 
which several pieces, of different sorts, were chaired in 
close crucibles. The charred coals, reduced into fine pow« 
der, and used as paints on paper, showed nothing of the 
brownish hue which the unbumt pit-coal had, when tried 
in the same manner ; all of them inclining to blueish, and 
most of them having this cast in a greater degree than any 
of the vegetable coals. The blue-black of the shops can- 
not, however, be of this origin, the ashes of the charred 
pit-coal not being dissoluble by the vitriolic acid as those 
of the blue-black were found to be. 

Soot Blacks. —The soot blacks are generally much softer 
and of a more yielding texture than those of the charcoal 
kind, and require much less grinding for uniting them with 
oily, watery) or spirituous liquors, into a smooth mass ; df 
some of them a part is dissolved by water or spirit of wine, 
while none of the charcoal blacks have been found to con- 
tain any thing dissoluble. 

This soluble matter of soot is not, however, black, like 
the indissoluble parts ; and in this particular, as well as in 
the colour of the entire mass^ different sorts of soot differ 
from one another. Thus the soot of pit-coal collected iii 
common chimneys (of itself rather greyish-black than of a 
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full black), being infused separately in rectified spirits of 
wine and in water, tinged the fcnrmer of a transparent red- 
dish colour, and the latter of a paler reddish; . while the 
deeper black soot of wood both to spirit and water gave an 
opaqne dark brown. 

From the watery infusion of wood-soot is prepared the 
brown pigment called bistre, for painting in water-colours.. 
According to M. Landois, in the French encyclopedie, the 
soot is either boiled in water, or ground with a little urine 
(water will do as well) into a smooth paste, and then diluted 
with more water : after standing for about half an hour, 
till the grosser substance of the soot has settled, the liquor 
is poured off into another vessel, and set by for two or three 
days, that the finer parts may fall to the bottom, which fine 
matter is the bistre. That the bistre of our colour shops 
h^s been prepared by a process of this kind, and not, as 
some have suspected, by exaporating the infusion of soot to 
an extract, may be. presumed both from its appearance and 
its qualities. It is in little masses, such as are obtained in 
the common way of drying precipitates, or earthy powders 
that have been grQundwith water, by dropping them upon 
a chalk-stone. It readily mingles with water, and conti- 
Ques for a time uniformly difiiised through the fluid: a 
considerable part was observed to settle in an hour or two, 
a part more slowly, and, after standing for many weeks, a 
part remained dissolved in the water, so as to tinge it of a 
bcownish yellow colour, like a weak infusion of soot : this 
tinged liquor passed through a filtre without any separation 
of, the colouring matter. In the preparation of the bistre, 
when the soot liquor has deposited all that will settle, the 
sediment, however drained, will necessarily retain some of 
the coloured fluid, which, drying, will leaye in it some of 
the truly dissoluble parts of the soot ; and hence, probably, 
proceeds the matter in bistre which we find to continue dis- 
solved in water, the proportion of which is inconsiderable 
compared to that which precipitates. Different parcels of 
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bistre differ considerably in their colour, on account, pro- 
bably, of the different qualities of the soots which they were 
made from.* 

The finest of the soot blacks, and the only one commonly 
made use of as a black pigment, is that called lamp-black, 
which is brought chiefly from Germany and Sweden. Its 
preparation is described in the Swedish transactions for the 
year 1754, as a process dependent on the making of com- 
mon resin. The impure resinous juice, collected from in- 
cisions made in pine and fir-trees, is boiled down, with a 
Kttle water, and strained, whilst hot, through a bag : the 
dregs and pieces of bark, left in the strainer, are burnt in a 
low oven, from which the smoke is conveyed, through a 
long passage, into a square chamber, having an opening 
in the top, on which is fastened a large sack, made of 
deasyor thin-woven woollen stuff: the 8oot, or lamp-black, 
concretes partly in the chamber, from which it is swept out 
once in two or three days ; and partly in the sack, which is 
now and then gently struck upon, both for shaking down 
the soot, and for clearing the interstices between thethreads, 
so as to produce a sufficient draught of air through it. Con- 
siderable quantities of this soot are prepared also in some 
parts of England, particularly at the turpentine-houses, from 
the dregs and refuse parts of the resinous matters which are 
there manufactured. 

The soot arising in common chimneys, from the more 
<»]y and resinous woods, as the fir and pine, is observed to 
contain more dissoluble matter than that from other woods ^ 
and this dissoluble matter appears, in the former, to be 
more of an oily or resinous nature than in the latter ; spirit 
of wine extracting it plentiftdly from the one, and water 
from the other. The oiliness and solubility of the soot 
seeming, therefore, to depend on those of the subject it is 

. * The soot whieh collects on the walls, door, &c. of the stoves in which the 
bushel-makers expose their wooden bushel and other measures, to be browned 
bf tl^e smoiEe produced from burnt oak saw-dust, is highly esteemed by the 
colour-makers for making bistre with. — Editor. 
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made from; it has ben thought that tamp-black must pos-* 
sess those quaUties in a greater degriee than any kind of 
common soot. Nevertheless, on examing several parcels 
<>£ lamp-Uack, procured from different shops, I could not 
find that it gave any tincture at all, either to spuit or 
water. ; , 

Suspecting some mistake, or sophistication, or that the 
lamp-black had been burned or charred, as it sometimes is, 
to fit it for some particular uses, I prepared myself some 
toot from linseed oil by hanging a large copper pan over 
^he fiame of a lamp to receive its. smoke. In this method 
the moreciuious artists prepare l^mp-black for the nicer pur- 
poses, and from this collection of it, from the fiame of a lamp, 
diis pigment probably received its name. The sool so pre- 
pared gave no tincture either to water or spirit, any more 
than the common lamp-black of the shops. I tried dif- 
ferent kinds of oily and resinous bodies with the same event : 
even the soots obtained from fish oil and tallow did not ap- 
pear to differ from those of the vegetable oils and resins. 
They were all of a finer colour than the lamp-black com- 
monly iK)ld. 

Some soot was collected, in like manner, from fir and 
other woods^ by burning small pieces of them slowly 
under a copper pan. All the soots were of a deeper black 
colour than those obtained from the same kinds of wood in 
a common chimney, and very little, if at all, inferior to 
those of the oils ; they gave only a just discernible tincture 
to water and spirit, while the soots of the chimney impart- 
ed a strong deep one to both. The soot of mineral bitu- 
mens, in this close way of burning, appears to be of the 
same qualities with those of woods, oils, and resins. In, 
some parts of Germany, as I am informed by a worthy fo- 
reign correspondent, great quantities of good lamp-black 
are prepared from the soot of pit-coal. 

It appears, therefore, that the differences of soot do not 
depend altogether on the qualities of the subjects, but, in 
great measure, on the manner in which the subject is burnt 
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en the soot eaugbt. The toot produced in common chim- 
ney^ from diffetent kinds o&wood, resino« and not rest- 
BOOS, dry and green, do not differ near so miK^h from one 
anot&er as those which are produced froDL one kind of 
wood, in acommon chimney, and in the more confined way 
of burning above-mentioned. 

(TV 6« eotUinitid,) 
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XIIL^— Oit Burning Anthracite, or Stone-coal, in open 
Fire-ptacei. By Mr. Thomas, D. Mitch bll, and 
Dr. Thomas P. Jonbs. 

Ffdnkford, January 9, 1906. 

A Paper was lately published in the Franklin Journal, 
and republished in our Technical Repository, Vol. IX« 
page 2S9, on* the use of stone-coal, for the purposes of 
Cookery, with a design of establishing the fact, that an- 
fhracite may be thus employed very advantageously, in a 
(Common fire-place, and without the aid of a blower. 

The experiments performed by Mr. Vaux were made 
in April, 1825, and his full success has been reported by a 
committee of the Franklin Institute. 

I do not intend to detract in the least from the credit 
due to Mr. Vaux, but think it right to state that a grate 
^ery similar to his was in full operation in my house, during 
the whole of l^t wintet. It was more simple, however, than 
that of Mr. V.'s, and the one which I now have in use, (put 
up in August, 1825), is still less complicated. In place of 
&e marble or soap-stone top, I employ sheet-iron, because it 
affords, by reason of its superior conducting power, a more ex- 
tended surface for the operation of cookery. In lieu of an iron- 
plate partition, for the purpose of making a small fire occa- 
sionally) I have a slip grate, which by being raised or 
lowered, lessens or augments the receptacle of coal at 
.pleasure. 

But the principle of all this simplification was establish- 
ed even anteriorly to the construction of my first grate in 
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Septemberi 1825; and it was the observauoe of this prm* 
cipie, in an apparatus presently to be noticed, that led to 
the formation of the simple grate firs( used in my kittshen* 
Every one almost has seen, and may have purchased, the 
summer fnmaces for burmng charcoal, which were ongi- 
nally of a semi-circular shape in the upper two thirds, the 
lower third remaining round. These have been denomi- 
nated the half-moonfurnac^s, and are always coated with 
sheet-iron. Those who understand the management ot 
Lehigh coal, can, with ease, kindle a good fire in the half- 
moon furnace, by first igniting some charcoal, dry oak, or 
hickory, and then throwing on the stone-coal, in pieces 
of about the size of an egg. In a common fire-place, or 
in the open air, a furnace of this kind may be used for 
burning Lehigh coal, unaided by any thing in the shape 
of a blower. During the whole of last summer, a furnace 
of the above description, with one of the round fumaceS| 
served my family for all the purposes of domestic economy, 
in which fire was requisite, and the stone-coal was burnt 
in both, though to most advantage in the half-mooii 
furnace. 

I have been well satisfied for more than a year, that 
Lehigh coal can be burnt with far less trouble than many 
persons imagine, and agree fully with Mr. Vaux, that it 
would be more generally preferred for cooking, if its ad- 
vantages were better understood. A trial fire made in my 
jgrate (noticed in the former part of this statement), at ten 
i/dodc A. M., for the purpose of roasting, will bum well, 
ctndisturbed, until from six to eight in the evening, and 
then nearly a third of the coal will remain. What 3ort 
of wood fvte can be kept up for so long a time, with so 
little trouble ? 

I should have added, that my grate will hold, probably; 
a peck and a half of stone-coal* 

Thomas D. Mitchell. 
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Remarks on Anthracite. By Dr. Thomas P. JoNBS, 

Editor of the Franklin Journal. 

We were much gratified by the preceding communica- 
tion from Mr. Mitchell ; for although the fact has been 
long known to us^ that anthracite might be burned without 
that great draught, and those other special preparations, 
which are generally deemed requisite, yet experience has 
taught us, tiat the publication of one or two experiments, 
however satisfactory, or however well authenticated they 
may be, will go but Uttle way in removing strong preju- 
dices. Mr. Vaux did not, in his communication, pretend 
to have made a new discovery, but only to give a clear and 
striking exemplification of a fact, which, although known 
to some persons, was contrary to the general belief. The 
committe of the Franklin Institute, who reported upon the 
experiments of Mr. Vaux, were well aware of what had 
been previously done in this city (Philadelphia) and else- 
where ; and carefully avoided the giving a higher degree 
of credit to that gentleman than they believed to be me- 
rited by the industry with which he prosecuted, and the 
success with which he performed his experiments. 

The editor of the Miner's Journal had stated, nearly 
two years since, that " a chimney with the worst draught 
possible will do for burning anthracite, perhaps better than 
one with a quick draught ; for the fire burns more steadily, 
and of course the heat is more equal. If there be an aper- 
ture sufficiently large to carry oiF the ^mall quantity of gas 
disengaged in the combustion of stone-coal, it is all that is 
required. 

"I have seen a fire of stone-coal burning delightfully in an 
open grate, in alarge open kitchen fire-place, within which 
half-a-dozen people might stand around the fire, and the 
chimney of which smoked to such a degree with a wood 
fire, that it was almost impossible to stay in the room." In 
the same paper many other facts had been stated, prov- 
ing the facility and economy with which anthracite might 
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be used; for almost every purpose for which fuel is neces* 
sary. These facts are confirmed by the experience of Mr. 
Vaux and of others ; and during the last summer, seva'al 
of our citizens burned stone coal in the open air, using the 
ordinary earthen furnaces. There are now a number of 
kitchens in which the whole of the cooking is satisfactorily 
performed with stone coal, in open grates. Mr. Thomas 
Hughes, Mr. John Moss, and several other gentlemen, 
have also perpetual ovens, which are heated by the fires 
in their grates, and which most completely answer the in- 
tended purpose. Mr. Joseph Truman has lately con- 
structed a fire-place in his kitchen, which promises to an- 
swer well. The grate is of the usual form ; there is, upoti 
that part of the hearth which is immediately under it, a 
grating which allows the ashes to fall into a receptacle in 
the cellar, whilst it admits an abundant draught of air to 
support the combustion, and which maybe regulated by 
a valve. The jambs are built vrith brick, and in each there 
is a round hole left, in the form of a chaffing-dish, or fur- 
nace, with draught-holes, and doors, both of which may 
be used at pleasure, as they are independent of the grate. 

Such is the facility with which the stone coal is now ma- 
naged in its combustion, that many persons are already at 
a loss to discover wherein consisted those difHculties which 
were encountered in the first attempts to use it ; and we 
believe that the time will soon arrive, when our servants 
will, if required to use wood for cooking fires, object to it, 
on account of the difficulty in managing it ! In London, 
where bituminous coal is the only fuel, the whole corps of 
cooks would rise in open rebellion, were they required to 
substitute wood in their operations ; and we think that 
our stone coal is as much to be preferred to the bituminous 
kind, in all the operations of the kitchen, as our servants 
how think wood is preferable to antliracite. 

Novel as is the use of stone coal in the city of Philadel- 

, phia, it has been employed for upwards of fifty years in 

some parts of the state of Pennsylvania. " Judge Gore, 

of Wilkes-barre, first used anthracite, or the WUkes-barrc 
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coalf in his blacksmith's ahop^ about the year 1770 ; and 
no other ooal has been generally used in the Wyoming 
Valley since that period. Judge Fell first intioduced the 
jpnte for burning anthracite about eighteen years since* It 
was substantially the same as that now yi&ed for common 
domestic purposes^ and has received very little improve* 
ment^ other than ornament*'' Were it oece$s&iy to exem** 
|dify the tardiness with which we leam and profit by tbe 
example set by our immediate neighboursi when our 
domestic habits are concemed^ the facts above stated would 
be sufficient for the purpose. 

A very ijojurious practice is generaHy pursued in the sen 
ting of our grates. This may be collected from some of 
the preceding remarks, but it is a point of so mudh im- 
pprtance as to merit a more particidar notice^ We alkide 
to the strong diaiight which is given, as is evinced ki tfaie 
fiirnace*like roar of our fire-plaoes. The effect of this is^ 
to buoi out the fuel with grei^t rapidity^ and to send a 
large portion of the heat up the chimney. Many of oiur 
workijVieo^ h(9.ving onoe a4<9!pted this plan, will pe^tini^ 
dously adhere to it ; and it wiU be necessary for those who 
are to pay for the poat> nud, sit by ttie fii^es^ ta isform 
themselves on this subject;^ and to insist upon hairing th« 
wcurk perform^ in sudi a w^y as shall promote ecoocMmjir 
and comfort* 

Many inteUigent engineeisi haye expressed an c^Ktniot^ 
that anthracite would never be found to answer well in the 
fire-places of steam-engine boileia. We are, however^ in- 
formed, that at the Phoenix nail-works stone coal has 
been used for many months, and that it is preferzed to 
eyery olhier kind of fuel ; the fire-place, we bdieve, waa not 
constructed with a view to the employment of stone coal; 
but a litde practice has served to prove, that the difficul- 
ties anticipated in the use of it wex^ imaginary. It would 
ipdeed be strange, if a fuel so readily burned^ and giving 
out an intense beat, diQuld. be mcapaUe of haidqg. its 
heat combined with wi^^ so ts to coov^ it into steam. 
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AddiiiofMl ReniarH, hy tJke Editor rftke TechnolqgUal 
Repository^ on the EmplognurU <ff SnihraoUe na Fwi. 

We rejoice that the prejudiees of Ae citizens of Phiia* 
ddphia, and tliose of the infaabkao^ of other piarts of the 
United States, against the employment /of anthiacite 4» 
fttel, are beginning to be overcomey and trust t^ jjl& ^valfff 
win shortly become muore and more emient* 

it is «arely high time that the aiteiiliQXi of our i^Skm^ 
ceimtiymen ehoold be directed to fbe use of this valual^Ie 
fnely in a far ^eater degree dian iias hitherto t^qykea f4^^ce« 
Its oiddf. anployinent has been confine^d to t}|e malongof 
Hialt^ said other purposes, for wihich lis w^ant of l^tuipef)^ 
and consequently burmng widiout yielding smoke, spn^ 
dered it f eetdiaiiy ^giUe. But it notv^r appears that it }a 
equaSy 'adapted to cooking, and.dl other poppaes of 4q^ 
mestic economy* 

It is true that patents have been taken out here by Mewaf 
Onrisde and llarper, for the employment of the aniJira* 
rite faiii^ed'^with bitmninousicoai, as &ei, in the yearlSi23^ 
one of winch ^ill be £9iuftdin vaL>«4if.jQttr Tesimmalfh' 
ptmtory, page 73 ; and ivie liaii« continual, :in tlj^t 
#ork, hiasted on the proprjetyof ieuaploying our Arofflfiy»s<g 
beds 6f anthracite in Wales, and )otber pants txf the Upit^ 
Kingdom, in a much more eKtensivc way dianiia^JAitbefit^ 
been the case. We now trust that (this will mm >happien^ 
encouraged as we m-e^by the success of our jtrans-^tlantic 
tJYsds in 'the use of it ; and we would recommend, ia the 
case of steam-engkie boilers, that the waste steam be em- 
pkjed to excifte its energy, in the judieioas manner indi- 
cated by Mr. Evans, formerly of 3ceadrstreet«shiU,bu^ now 
residmg in Queennstreet, Cheapside, in xising gas^oke as 
4iiel, and as described in the V)eobmeal Reposiiory, voL viii* 
^.04, and we oan then -entertain no doilbt of its ccunidete 
success ; indeed, a friend of ours dbd, at omr suggestions 
faeke a partial trial of its effijcacy inthecaaeof{the:antbra- 
<Hte, «8 we lh^pe<staited, botikis-exporimeiitB wefedaotopn- 
tinued for any great length of time. 
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XIV. — On making Inking-rollers, as a substitute for 
Balls in Printing. By Dr. Thomas P. Jones, Edi- 
tor of the Franklin Journal. 
Elastic compositioo inking-rollers have been substituted 
for balls, at a great number of presses in Philadelphia* 
Every innovation of this kind, whatever may be its in,- 
trinsic worth, has to struggle into use, over the stroog 
prejudices which are engendered by long continued habit. 
The old printing-press preserved its form and its structure, 
nearly unchanged, for dges ; and although it is now uni- 
versally confessed, that this instrument, in consequence oi 
the changes it has recently undergone, affords one of the 
most striking examples of the successful application of me- 
chanical ingenuity, not only executing the work more per- 
fectly than the old press,. but greatly abridging the labous 
of the pressman, this triumph was not gained without a 
severe struggle. 

Some of our best printers are already convinced, that 
work can be. done better with the roller than with the 
ball ; imd it is evident that the labour is much lessened by 
its use ; among the journeymen, however, there is much 
contrariety of opinion, and habit gives to them. a strong 
bias in favour of the old practice ; yet, judging from what 
we have seen, we think that the roller stands a fair chance 
of fighting its way into favour. 

The rollers have not yet been made here, with that truth 
which is necessary to their perfect operation ; they ought 
to be cylinders ; but if the circle were not absolutely per- 
fect, this defect would be less important, than any devia- 
tion from a straight line, lengthwise ; the roller reachejs 
across the whole form, and should touch the faces of the 
types with an equable force ; for although it is elastic, this 
elasticity will not compensate for any sensible deviation 
from straightness in the roller. 

To attain. the necessary degree of perfection in the form 
of the roller, it is requisite that the mould in which it is 
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cast, should be correctly made, and that it be of a material 
which will retain its form, and to which the composition 
will not adhere. Most of those which have been used here, 
have been made of wood ; and had good close-grained ma- 
hogany been .taken, it would have answered the purpose 
very well, after filling the grain with some resinous com- 
position : there is scarcely any other kind of wood, equally 
hard and close grained, which is so little apt to cast as 
mahogany; the workmen, however, have tried inferior spe- 
cies of wood, and have consequently failed. An ingenious 
mechanic of this city undertook to make moulds of brass ; 
of these he cast several pair ; they were semi-cylinders, 
about three feet in length, three inches in diameter, and 
\ inch in thickness; in the casting, he succeeded remark- 
ably well ; and in order to bore them out, they were soft- 
soldered together, and firmly clamped ; one pair was bored, 
but upon separating them, it was found that they had 
sprung in both directions, so that when put together, they 
formed an oval instead of a circle, and would not come 
close ou the edges. The editor was consulted as to the 
cause of this springing, and the means of preventing it; 
but in this, as in many other cases, it was more easy to 
discover the cause of the evil, than to apply a reiAedy. In 
boring brass, the angle of the cutter must be very obtuse ; 
and whilst it cuts, it also acts as a burnisher, closing the 
pores of the metal and stretching the surface which it 
abrades. The thickness of the cast moulds was not suffi- 
cient to resist the efi^ect of this stretching, and they con- 
sequently sprung open; the result was, that they were 
abandoned, as it was thought that the labour of finishing 
them in any other way would exceed their value, j 

It now became desirable to devise some easy method of 
forming moulds for immediate use. The editor suggested 
the employment of plaster of Parb ; he has not yet heard 
. how this has succeeded, but, if properly managed, it can- 
not fail to answer the purpose. 

The manner of casting plaster moulds b known to a 
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great namber of workmen ; we eannot, on the preseiit oe^ 

caskm^ enter into any detail upon this sidb^ct, but will ia 

so At an eady period. 

Por the purpose of easting a cylinder, the moold ooghl 

to be divided into three segments, as it is then readily se* 
parated from the article cast in it, which is not the case 

when it consists of two segments only. 

Plaster moulds of the length required for inkiog rollers, 
ought to be made nearly two inches in thickness ; they 
may be strengthened by passing stiff rods o{ iron length- 
wise throu^ the middle of each section. After the plaster 
is <]ast, four or five days will be required to dry it per- 
fectly : it aiay then be saturated with a composition of lin- 
seed oil and bees'-wax, or of linseed oil and resin. The 
{faster must be merely warmed, as if heated top hi^ghly it 
will be rendered rotten. Where time is allowed* boiled 
linseed ml alone is the best article for saturatii^g plasty 
moulds : sucoessive coats are then to be laid on, until it i^ 
ao Jongear absorbed; the moulds may be then exposed tp 
the action of the «uu, or kept in a warm place, until thp 
oil is dry. This will give to them a dark brownish yello^ 
colour, a smooth surface, and a texture resembling earthr 
ienware ; in this state there is little danger of their jchip- 
jpii;^, or being: otherwise defaeecL 

In order to form the plaster mould, a cylinder of wood 
must ibe turned, of the diameter of the intended roller, 
and several inches more in length. The composition of 
which the rollers ore made^ coiutracts in length very consi- 
derably, after being cast, before it becomes set ; for this^ 
allowance must of course be made in the length of the 
moulds. 

XV. — On gaining Land from the Sea. By JoitN 

Harriot, Esq.* 

SIR, iJocA/ortf, 5«jiM5, 1785. 

In May, 1781, I purchased an island, called RusWey, si- 
tuate between Gbreat Wakering, in Essex, and Foulness 

* From Vol. ]fV. of the Transactions of fhe Society for the encouragement 
of Arts, Manufacturerg, and Commerce. The society ti&ted the premium of 
heir gold medal to Mr. Harriot. 
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isiaad, ooataining two hundred emd sixteen acres of land, 
which was covered by the sea every flood tide, but left dry 
on the ebb. About the middle of June I began to en- 
dose the same, by raie^g a bank of earth, thir^ feet wide 
at bottom, seven feet high, and four feet wide at top, 
giving the advantage of the batter, or slope, full two for 
one on the outside; that is, every foot in height was 
drawn ii^ two feet; by this means the violence of the 
waves is ^o much abated, that instead of beating, shaking, 
and tearing the banks, which is the case with aJl that I 
have seen, they spend their fury in a gentle cud up the 
slope of the bank. 

I had from twenty to thirty people constantly at work 
upon this bank, until the following Christmas ; at which 
time I had completed my bank, containing six hundred and 
forty rods in length, twenty-one feet to the rod : the bank 
running in the circular form of the island, the extreme endi^ 
wers Inroiight opposite each other* There was a large 
deep'iill, seventy feet wide, and twenty feet deep, through 
which the tide (now confined by the bank) poured in and 
enA with a fall like that at London Bridge ; to get across 
ibis nlf, and Jshut the tide out, was to be die ultimaitam of 
W my hopes -and fears ; and it; may be si^pposed tbey were 
not a little agitated, as the greatest part of my little pro* 
perty was at stake, and the whole neighbourhood had 
deemed it impracticable. 

On Christmas day an attempt was made (with earth 
ttdy) lo clqse the breach up, which proved ineffectual, for 
the next tide carried it all away. My spirits raised with 
my difficulties; I immediately determined on another plan, 
and procured long piles, or rather timber trees, and when 
framed ready, drove them (by the help of an engine) in 
two rows across the rill, leaving a space of fifteen feet be* 
tween the rows, and six inches betweaa the piles^ I th^i 
laid a tier of strong girders across, about four f^et from 
the bottom, and another about three feet from the top of 
the piles; the height of the piles, when drove into the 
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grouDd, being foarteen feet. When this was completed, 
taking the advantage of the lowest of the neap tides, I 
filled this cam, or hutch, with earth in one tide; and which, 
when filled, became one strong compact body, so that no 
one part could give way vrithout the whole yielding. 

I raised the earth just high enough to prevent the tide 
overflowing it, and before the next tide came I had strength- 
ened the cam by stowing earth on each side, and raising 
the top: this I continued doing untU I had extended 
the foot one hundred feet towards the sea, and fifty feet 
withinside, raising the top gradually all the time, until I 
had attained the same height (or rather higher) as the 
bank, making it seven feet wide at top. 

By this plan, on the 17th of January, following my 
Christmas miscarriage, I eflectually shut the tide out from 
one hundred and forty-two acres of rich arable land ; and 
by the same means, am enabled to graze the seventy-four 
acres of saltings withoutside the bank. The purchase of 
the island was forty pounds, including which, with my ex- 
pences of embanking, 8cc. the whole amount of my gaining 
this land from the sea was only five hundred and se- 
venty pounds : since that it has cost me about fifty pouncis 
more in raising particular parts of the bank that settled 
more than the rest. 

;. I have likewise built a house, a bam, and a stable on the 
island^ where my bailiif and family, with two or three la- 
bourers, constantly reside. 

The land, for the first two years, was so very poachy and 
wet, that it was with much difficulty I was able to stir any 
of it; but by perseverance, I have now one hundred and 
twenty acres of it, in as good tillage as any turnip land, 
seventy acres of which is now sown with rape seed for a 
crop next year : the other fifty I sow next spring, some 
with mustard seed, and some with oats. I find the salts 
are too powerful in the land, as yet, for wheat; but fromi 
what little rape or mustard seed I grew this last year, I 
find it suits either of them exceedingly well; and I hope 
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next year's crop will not only save me from the predictions 
of many of my neighbours, viz. my ruin, but begin to re- 
pay me with interest ; for so confident am I of the rich- 
ness and goodn^s of the soil, that (unless necessity should 
compel me to it) I would not let it for. forty shillings per 
acre ; and had I the command of a few of those spare 
thpasands which m^ny gentlemen seem at a loss what to 
do with, I make no doubt but in a few years I could en- 
large his Majesty's dominions, by a great increase of rich 
landed property to individuals. 

And am, sir. 
Your most obedient and very humble servant, 

To S. MoRB, Etg» Sec, J. HARRIOT. 

The Committee of Agriculture, having taken the fore- 
goiiig account into their consideration, directed a letter to 
be written to Mr. Harriot, desiring him to inform the com- 
mittee, whence the water of the rill therein mentioned 
arises ? what provision is made for the discharging any su- 
perfluous water from the land? and how the cattle are to 
•be supplied with fresh water? In answer to which queries 
the following letter was received. 

SIB, Roehford, iVor. 25, 1785. 

I this day received your much esteemed favour of the 
22d instant, advising that the Committee of Agriculture 
wished to be informed whence the Water of the rill, mep- 
tioned in my former account, arises ? what provision is 
made for discharging any superfluous water from the land? 
and how the cattle are provided with fresh water ? To the 
first, I have to observe, that previous to my beginning to 
embank, the whole island was intersected with several very 
large rill^, which, as they communicated with^ each other, 
divided the land into so many irregular marshes or fields, 
yet they had but three inlets or outlets, through which the 
tide constantly ebbed and flowed, covering the whole sur- 
face of the island long before high water. Time, and the 
coBtinual action of such ebbing and flowing, made those 
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jnOs equal to the receiving aoad disciiargittg the tide, u> fast 
as it ebbed or flowed ; but loug before I could fiQish my 
htuaky I found it necessary to stop the two smallar inleto, 
wfaicli I easily effected whilst the tide ebbed and flowed 00 
gaatly ; but after this, when the tide had but one inlet, 
and the bank was nesurly completed, it formed so large a 
reservoir, that the tide could neither come in nor go out 
tmst enough to keep the water on a level, which of course 
Claused a great fall both ebb and flood. When I first be- 
gan my bank or wall, I did not prc^)ose stopping either of 
the inlets until the last of all, but I soon found myself 
obliged to stop two of them, in order to prevent the water 
having a thoroughfare, which began to damage the inside 
of my bank. After they were stopped, the water within did 
no further damage, its effect and violence being directed toone 
point : and when at the last I shut the tide entirely out, by 
fiUing up that only remaining large rill or inl^t, as described 
in mv former letter, there remained no other cause for %Ur 
perfluous water, except the draining of the wet land, smd 
what fell from the heavens; for which I had at the be- 
ginning prepared and laid a drain or gutter, made of elm, 
eighteen inches wide, twelve inches deep, Mid fifty feet in 
length, with proper lids or doors at each end, to let the 
water in or out at pleasure: this gutter lies three feet and 
a. half lower than the surface of the earth. And hei^ I 
})eg leave to observe a great mistake that is found in most 
j;utters that I have seen; in general they are made square, 
or nearly so ; yet there is no comparison in the discharge of 
water from a flat guttar, of the same number of square 
.inches, with a square gutter. 

I wish it were in my power to give the gentlemen of the 
committee a better account of my success, in endeavouring 
ip provide good fresh water fcur my cattle. It is now 
t,wo years since I made a pond, twenty-five feet wide, ftMty 
feet longy and three feet deep from the surface ; aM the 
e^th thsLt came out I formed, into a sloping bank round 
the pond| to enlarge the surface £6r catching rain, &c. by 
which means (and the first iviiiter when there vrmmge^ea 
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fall of snow^ I set my men to easting of snow into h) I have 
deiteral times filled it^ and as often have had to empty it, 
for although it is fresh at first, it soon gets brackish. The 
bottom is a Uueish kaden-colouied firm loam* and holds 
i;vaterlike a china bowl*; yet I am of opinion it is the 
6o2ing of the salts from the bottom, that continues to make 
the water so brackish, and unfit for use, that I am for the 
Hiost part obliged to fetch my water in casks, except 
in rainy weather, when the troughs round my buildings 
supi^y me pretty well. However, I am in some hopes that 
tbe ensuing winter may wash away and exhaust the re- 
maining salts about the sides and bottom of the pond ; if 
not, and next year's crop proves, as I have every reason, 
from present appearances, to expect it may, I intend being 
at the expence of first claying the bottom and sides, then 
lay flat square bricks in terras, and over that a layer of 
chalk, beat fine, which I should think may prove efi^ectual. 
Be pleased, sir, to present my best respects to the gen- 
tlemen of the committee, and acquaint them, my heart 
«xhults in the thought, that my labour may not be un- 
worthy their notice ; and next to their approbation, they 
cannot give me a more sensible pleasure, than pointing 
out (by their questions. Sac.) how I may add my mite of 
information for public utility, either by personal attend- 
ance, or in such humble inditing as I am capable of. 

I am, with great respect, sir. 
Your much obliged and very humble servant, 

To S. MooRB, Esq. Sec. J. HaKKIOT. 



LIST OF PATENTS FOR NEW INVENTIONS, 

JFhich have passed the Great Seal since 3fay 26, 1827* 

To William John Hobson Hood> of Arundel Street, Strand, iu 
the county of Middlesex, lieut. in our royal navy ; for certain 
improvements on Pumps, or Machinery for raising or fordng 
Water, chiefly applicable to Ships. Dated May 26, 1827.— Iu 
•ix months. 

To George Surges, of Bagnigge Wells, in the county of Mid- 

* Thu would hate heen a favourable iituation fmr boring for wattr id th» 
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dlesex, Gent ; for certain improyements in the construction of 
Wheeled Carriages, and of Wheels to ho attached to the said 
Carriages, or for other purposes. Dated May 26, 1827.— In 
six months. 

To Thomas Clarke, of Market Harhorough, in the eoanty of 
Leicester,' carpet and worsted -manufacturer ; for certain im- 
proyements in manufacturing Carpets. Dated May 27, 1827- — 
In four months. 

To Malcom Muir, of the city of Glasgow ; for certain Ma- 
chinery for preparing Boards for Flooring, and other similar pur- 
poses. Dated June 1, 1827. — In two months. 

To John Were Clarke, of Tiverton, in the county of Devon ; 
for an improved mode of attaching, fixing, or securing the Dead- 
Eyes |to the Channels, and sides of Ships or Vessels. Dated 
June 8, 1827. — In six mouths. 

To Joseph Clisild Daniell, o^ Stoke, in thecounty of Wilts, 
clothier; for certain improvements in preparing Wire Cards, 
and dressing Woollen and other Cloths. Dated June 8, 1827* 
—In six months. 

To Charles Phillips, Esq. of Rochester, in the county of Kent, 
a captain in our royal navy ; for certain improvements on Cap- 
stans. Dated June 8, 1827. — In six months. 

To Hugh Evans, of Great Surrey Street, in the county of 
Surrey, a lieutenant in our royal marine corps ; and William 
Robert Wale King, of No, 66, Snow Hill, in the City of London, 
tin-plate worker ; for a new Table Apparatus, to promote the 
ease, comfort, aud economy of persons at sea, or on nautical ex- 
cursions. Dated June 12, 1827. — In six months. * 

To Thomas Don, of No. 9, Lower James Street, Golden Square, 
in the parish of St. James, in the City of Westminster, mill- 
wright ; and Andrew Smith, of No. 28, Wells Street, Oxford 
Street, in the parish of Marylebone, in the county of Middlesex, 
builder ; for methods of making and constructing Shutters and 
Blinds, of iron or steel, or any other metals, or composition 
thereof ; and improved methods of constructing and fixing Shut- 
ters and Blinds of iron or steel, or any other metals or materials; 
and methods of uniting in Shutters the double properties of 
Shutters and Blinds. Dated June 16, 1827. — In two months. 

To Solomon Robinson, of Leeds, in the county of York, 
flax dresser; for improvements in Machinery for hackling or 
dressing and clearing hemp, flax, and tow. Dated June 16, 
1827. — ^^In six months. 

To Lambert Dexter, of King's Arms Yard, Coleman Street, 
in the City of London, Esq.; who, in consequence of a commn'> 
nication made to him by a certain foreigner residing abroad, is 
in possession of an invention of certain improvements in Ma- 
chinery, for the purpose of spinning wool, cotton, and other 
fibrous substances. Dated June 16, 1827. — ^In six months. 
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XVI. — Oh Splitting, Cutting, and Polishing Diamonds, • 
and on forming y mounting y and using Engravers\ Gla-' 
ziers\ and Writing Diamonds, Diamond Dust, l^c. By 
Mr. Edmund Turrell, Engraver. 

WITH A PLATE. 

(Continued from p. IS.) ' ' 

I HAVE stated, in the early part of this article*, that the* 
diamond is found in a crystalized form, and also in rolled 
pieces. Those rolled pieces that are too small for the pur- 
poses of cutting, and also those crystallized stones whidb 
are of a bad colour, and are consequently unfit to be ui$eft 
as polished stones, are selected for sale, under the technicn) 
name of bort. This is the article which is now become- scf 
exceedingly iiseful in the hands of glass-cutters and glcH 
ziers, seal-engravers, dentists, copper-plate engraven), 
lapidaries, china-menders, engravers for calico-printers; 
hard steel-turners, and engravers on that metal in evef^ 
state of hardness and temper. It is also used for dividing 
on hard steel and glass, for micrometers, and has been 
very successfully employed in constructing an adjustable 
draw-plate, for giving the most perfect equality to pendu- 
lum spripg wire, for chronometers, by my most scientific 
friend Mr. William Hardy f. 

On Glass-cutters' and Glaziers' Diamonds. — Many other 
valuable objects are also efiocted from the extraordinary 
hardness of the diamond; there are, as I have before 

♦ Page 3. 

t Whose celebrated time-keepers are frequently referred to in our Teck* 
mieal Repotitory* — Editor. 
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stated, many purposes to which diamonds in the rough, 
technically termed bort, are applied ; one of the most im- 
portant is, the employment of the stones, in their natural 
state, in the art of cutting or separating glass. 

The process or method of cutting glass is well known;, 
hut the peculiar action of the diamond has attracted the 
attention of some of the first philosophers of the age. I 
believe I cannot do better than to extract Dr. Wollaston's 
ideas upon the subject, as communicated by him to the 
Bpyal Society*. 

. He. says, ** When we consider how loqg the diamond 
has been in common use, for the purpose of cutting glass, 
it is rather surprising . tliat no adequate explanation has 
been given of that remarkable property, and that even the 
condttipns, on' which the effect depends hare not been duly 
inv6$iig|ited. 

'* JMEany persons, indei^, are not aware of the distinotioB[ 
ib«it. is to be drawn between scratching and cutting. Ifi' 
th^iforiHer, the surface of the glass is torn into a roug^ 
fuctoW); in. th0>,.li9ftter, 9 smaU fissure or superficial or^ek 
iifl^.mad^; which .should -be. continued without interruptioii 
from one i^nd to, the other of the line in which the glass is 
ilitepdedto l)je Qut. The skilful workman then applies a 
small force solely at one extremity of this line, and the 
crjack w:hich,he forms is led by the fissure, almost with 
cettAintYf to. the other. 

-'Any other substance, harder than glass, possesses the 
pOWCHTt; of scratching, in common with the diamond. 
Bat the power oi cutting has been thought confined to the 
dtstmohd ; and it is true that its peculiar hardness certainly 
contributes to the duration of that power. 

V I was informed that persons employed in setting 
diamonds for. the. use. of the glazier always select natural 
diamonds, distinctly crystalliised, which they term sparktf; 
but upon what circumstance this supposed superiority of 

♦ See the Society's Transactions. 
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thtef natural diamond^ over that which has been cat by art> 
coiild depbnd, I was not able to gain any information^ 

'' Having procured a common glazier's diamond ready 
set, and sUch a quantity of glass as I thought would be 
sufficient for leiarning by experiment the art of cutting; I 
endeavoured first, by forcibllB pressure on the pointy in dif*- 
ferent directions, to effect my purpose. But^ although!, 
could thus tear the surface to a considerable depth, I 
cobld by no means command the direction of the fracture. 

^' Wheii I placed the diamond more inclined to the sur- 
face, I could occasionally, and in part, obtain what I 
thought to be a proper cut ; but I was unable to continue 
the stroke with steadiness, and so incapable of repeating it 
a second time, with a similar effect, that I was convinbed 
the precise direction necessary for cutting was confined 
within very narrow limits. 

" Having found that the diamond required to be movedF 
in the direction of one of its edges, and having, by repeated 
trials, formed a judgment of the requisite inclination of its^ 
handle, I mounted it in a frame, in which I could fix it ^ 
any angle of elevation that appeared suitable, and could turn 
it round its axis, to adjust the direction of its edge. By 
this arrangement I had no difficulty in repeating my suc^ 
cessfiil trial, or of varying it according to hints derive 
from svLth imperfections as were observable ; and I sootf 
discovered that difference in the form of the natural dia- 
mond, from that of diamonds formed by art, on which I 
believe the powers of cutting to depend. 

** When a diamond is formed and polished by the lapi- 
dary, all' the surfaces are plane surfaces, as far as it is in 
his power to make them so ; and, consequently, the edge 
or line in which they meet is straight. But in the natural 
diamond there is this peculiarity in those modifii^ations of 
its crystals that are chosen for this purpose^ that the faces 
in gei^eral are all curved; and, consequently, the meeting 
of any two of them presefiits a curvilinear edge. If the 
diamond be so placed that the line of the intended cut 19 
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a tangent to this edge, near to its extremity ; and if the 
two surfaces of the diamond, laterally adjacent, be equally 
inclined to the surface of the glass, then the conditions 
necessary for effecting the cut are complied with. 

" The curvature, however, of the edge is not consider- 
able, and, consequently, the limits of inclination are very 
confined ; for if the handle be either too much or too little 
elevated, then one or other extremity of the curve will be. 
made to bear angularly upon the glass, and will plough a 
ragged groove by pressure upon its point. But, on the 
contrary, when the contact is duly formed, a simple fissure 
is effected, as if by lateral pressure of the adjacent sur-* 
faces of the diamond directed equally to each side. By 
that means adjacent portions at the surface of the glass 
are forced asunder farther than the mere elasticity of the 
parts beneath will allow, and a partial separation or super- 
ficial crack is produced. The effects of inequality of the 
lateral inclination of the faces of the diamond to the sur- 
face of the ^lass are different, according to the degree of 
inequality. If the difference be very small, the cut may 
still be clear; but, as the fissure is then not at right angles 
to the surface, the subsequent fracture is found inclined 
accordingly. But when an attempt is made to cut, with 
an inclination that deviated still more from the perpendi- 
cular, the glass is found superficially flawed out on that 
side to which the greater pressure was directed, and the 
cut completely fails. 

^' It might be thought that the weakness of the glass in 
this part would, nevertheless, occasion it to break in the 
desired direction ; but the bottom of a flaw is, in fact, of 
very great breadth when compared to the simple crack 
produced in a proper cut. In one case, the force applied 
to break the glass is dispersed over a space of some extent, 
and may be diverted from its course ; in the other, the 
whole force is confined successively to the mere points of 
a mathematical line, which may be considered the bottom 
of the fissure, and is directed onward by the facility with 
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which the adhesion of each particle^ in succession, yields 
to its progress. 

*' The depth to which the fissure made by* the diamond 
penetrates, need not be greater than l-20th of an inch ; 
for I found that the fracture might be completely turned 
from its course at any part of the intended line, by grind- 
ing away a portion of the surface ; and, by an average of 
several experiments^ the thickness of the glass was not 
found to be diminished so much as G-lOOOths of an inch. 

*' Since the form of the cutting edge appeared, from 
the above trials, to be the principal circumstance on which 
the property of cutting depends, I thought it not impro- 
bable, that other stones, possessed of the requisite hard- 
ness, might be found to produce the same effect, if brought 
to a similar curvilinear edge. By a little pains, I succeeded 
in giving this form to a sapphire, a ruhy, a spinel-ruby y 
to rock-crystal, and some other substances, and found 
that each of these bodies has the power of cutting glass, 
for a short time, with a clean fissure. But, notwithstand- 
ing the hardness of the ruby was such as to occasion a 
great deaj of labour in the giving it the form I wished, 
the edge of this stone was by no means proportionally 
lasting. I am inclined to ascribe this defect, in part, to 
the grain, or position of laminae, having been unluckily 
oblique. And it seems highly probable, that the singular 
durability of the diamond is owing, in some measure, to 
this circumstance, that its hardness, in the direction of the 
natural angle of the crystal, is greater than in any other 
direction, as we find to be the case in other crystals, of 
which the various degrees of hardness, in different direc- 
tions, can be more easily examined." 

There can be no reason to doubt the truth of Dr. Wol- 
laston's remarks, upon the superior hardness of the ex- 
ternal laminse, or skin of the diamond, in its natural crys- 
tallised state ; for diamond-cutters are so well aware of 
this circumstance, that they never begin to polish a dia- 
mond, however favourable the plane of a crystal may be. 
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without abrading that plane against another diamond, in 
order to remove the external surface. It is this extreme 
degree of hardness that makes the natural diamond so 
peculiarly fit for the purpose of cutting glass ; and also of 
indenting extremely fine lines on the surface of glass, 
where microscopic divisions are requisite. 

I have remarked, that, in all cases, the diamond that 
cuts glass most successfully, will be found to have the 
cutting edges of the crystal placed exactly at right-angles 
to each other, and passing exactly through a point of in- 
tersection, made by the crossing of the edges. In this 
case, it appears to be that portion of one of the edges, 
.which is extremely near the point of intersection, that 
cuts, smd scarcely any other. This assertion I make from 
experience ; and the examina^tion of a good cutting dia^ 
mond will prove the fact. 

In order the better to elucidate this interesting part of 
my subject, I have annexed figures of a diamond, drawn 
upon a large scale, posited agreeably to the above con- 
ditions ; fig. 1, of plate III., being a side and end eleva- 
tion, and fig. 2 a plan of it. 

In these figures A B represent the leading curved part 
of the cutting edge of the diamond ; and D, in fig. 1, and 
c D, the line of intersection, crossing the line A B at right 
angles ; E being the following part of the cutting edge. 
The general figure of the stone is farther indicated in all 
the figures by dotted lines ; and its position, in a hole, 
formed in the metal block f, in which it is first adjusted, 
and afterwards secured by hard solder, is likewise shown. 

Fig. 3 is a side view ; fig. 4 a front view ; and fig. 5 
an end view of a glazier's diamond, mounted with a swivel- 
adjustment for the block F, when connected with the 
handle g, by means of the screw H, entering into a gap 
filed half way through, and across the metal stem i. By 
tbii^ meafis, the cut of the diamond is much easier obtained^ 
than when, as usual, the diamond is mounted firmly into 
its. stem ; the swivel permitting the block to ply freely. 
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aod keeping the cutting edge of the diamond parallel with 
the edge of the straight rule, or other shaped pattern, H 
is carried along, and thus removing. the difficulty of find"^ 
iiig its due position, and leaving the workman. the. task ^ 
mei^ely attending to the proper inclination of the handl^ 
9s to whether it is carried more or less upright for.in-^ 
stance, or leaning to the one or the other side^ to suit tfa^ 
cut, ond which a very little practice will soon ascertain;' ; 

I shall here add another fact, in illustration of this part 
of my subject; and which, as it is familiar to most persods; 
will be readily understood. 

Glass is frequently divided in a given direction or tine, 
for instance, by winding a thread drawn througfamelted 
sulphur, around a bottle or matrass, at the part where it 
is wished to separate it, and then setting the sulphur on 
fire, when the glass will be found to crack in the exact 
direction of the thread. It it evident that this effect takes 
place from a very minute portion of the glass being sud- 
denly expanded by the heat, . and thus acting as a sort of 
wedge, it splits, and thereby divides the glass in the 
direction of the given line. 

The watch-glass makers roughly separate their glasses; 
and which are segments of spheres, from the entire sphere 
or bulb, by merely laying a finished glass on the sphere, 
as a pattern, and then carrying around the edge of the 
pattern the red-hot stem of a tobacco-pipe ; and by then 
giving the sphere a slight tap or blow, at the part thus 
heated, the glass drops out from the sphere completely 
separated. 

Some persons with whom I have conversed wished to 
attribute the action of the cutting-diamond upon glass 
to electricity. But, in my opinion, it simply acts at first 
as a burnisher, which compresses a few particles of glass, 
and then immediately produces the effect of a number of 
infinitely small wedges, as it were, driven into the glass . 
and the consequence is, that the glass naturally separates, 
in the direction of .tlie.line,i in M^hich the diamond was carri^. 
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Mr. Baker^ in his work on the microscope, states, as a 
beautiful proof of the exquisite finish bestowed by nature 
upon her productions, that if we examine the claws, at 
the extremities of the fe^t of the minutest insect, we shall 
find, that although they are nearly invisible to the naked 
eye, yet, when submitted to the inyestigating powers of 
the highest magnifiers, they appear to have the most ex- 
quisite polish upon their surfaces. Whereas, the most 
perfect work of art, however high its gloss may be, sinks 
into insignificance, when submitted to such a test and exa- 
mination. I have been led into these observations by a 
circumstance well worthy of attention : — 

If minute divisions, for microscopic purposes, are at- 
tempted to be made upon a glass, with the edge of a cut 
and polished diamond, however perfect it may be, it in- 
stantly splinters up the surface of the glass, even with the 
lightest pressure ; a sure proof, that, whatever its appear- 
ance may be, yet that it is unfit for the purpose, owing 
to the roughness of its edge. Whereas, when the natural 
diamond is used, whose surface has not been disturbed by 
the processes of the workman, we find that the most beau- 
tiful lines may be made, and whose surfaces are so finely 
burnished^ that when ruled sufficiently close together, they 
will decompose the coloured rays of light, and afibrd the 
most beautiful prismatic appearances. This is evidently 
an efiect, produced by the most perfect degree of smooth- 
ness, or polish, and which is only to be found on the surface 
of the natural diamond. 

Mr. Barton, of the Royal Mint, has thus produced some 
very extraordinary specimens of dividing, upon hardened 
and polished steel plates, even of 2,000 lines in one inch, 
with the natural diamond; and I have also divided some 
excellent specimens upon crown-glass, with a similar 
diamond. 

As a farther elucidation of the methods of cutting and 
polishing diamonds, described in the beginning of this 
article, I have added, in fig. 6, a section, showing the 
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manDer of aflSxing, by means of cement, the diamonds 
to the wooden handles, for the purpose of abrading or 
cutting them ; and in fig. 7, another section of the copper 
cup or dopf J, with its copper wire stem K, by which it 
is held in the toogs (shown in plate I.) ; L is the fusible 
metal, and m the diamond^ partly imbedded in the fusible 
metal, and partly projecting out of it, with its face resting 
upon the skive N, in the act of being polished. 

(^To be continued,^ 



XVII. — On improving the Colours of Agates, and on 
an improved manner of using Florence Oil Flasks. By 
Mr. J. LuKENS, Engineer. 

Therb are certain parts of agates which have the pro- 
perty of imbibing oil, and other fluids, in a similar manner 
with the Turkey oil-stone. Mr. Lukens being applied to 
by a lapidary in the United States, to learn whether the 
colours of the common agates might not be heightened, so 
as to resemble some beautiful specimens he produced, 
availed himself of the above property, and accordingly 
caused several of the German agates to imbibe oil, by 
steeping them in it for two or three hours ; he then wiped 
their surfaces clean from the oil, and placed them in sul- 
phuric acid, which he put into a Florence oil flask, and 
heated over a charcoal fir6, until sulphurous acid fumes 
were extricated in abundance. He then, after suflering 
the whole to cool, and washing off the acid with water, 
found that the agates had partially imbibed the oil, and 
that the sulphuric acid in its turn penetrating them, by 
carbonizing the oil, had considerably deepened the colour , 
of those parts so impregnated with oil, had rendered the 
veins more white and opaque, and had thereby very 
greatly increased the beauty, and consequently the value 
of the stones. 

Mr. Lukens has kindly repeated this experiment before 
us, and has likewise given us permission to make his pro- 



74 On improving the Colour of Agates^ 

cess known to the public ; au4 it may also be desirable 
to describe his very simple and convenieot apparatus used 
on the occasion. 

Instead of converting the Florence oil flask into a cap* 
sule, as usual^ he perforates the side of it with an oval 
hole, large enough for the introduction of the agates, thu» 
leaving the neck of the flask to serve as a very convenient 
handle to lift and carry it by. * 

He perforatas the flask by heating a part of it with a 
hot iron, and wetting it until a flaw is made, which, by 
means of the heated iron, he leads ajound in a proper 
direction to form the hole. 

His furnace consisted of a small garden pot, about five 
inches deep, and four wide, and placed upon a larger pot 
inverted ; the hole in the bottom of the smaller pot being 
placed over that in the centre of the bottom of the larger 
one. He had also perforated the side of the small pot in 
several places, with holes of three quarters of an inch in 
diameter, by holding it against a drill held and turned in 
his lathe. This pot he partly filled with charcoal, and then 
laying upon the charcoal a few fine wood shavings, and 
kindling them by means of an oxiginated match, dipped 
into sulphuric acid, he laid more charcoal upon the kindledl 
shavings, and, by the help of bellows, quickly ignited the 
whole mass of charcoal. A thin metal plate, having a 
circular hole of three inches in diameter in its centre, and 
laid upon the top of the garden pot, thus converted into a 
furnace, supported the Florence flask and its contents in 
a very convenient manner. 

We like to record these cheap, very simple, and useful 
expedients, as they may serve to show how easily a che- 
mical apparatus, necessary in a great variety of operations, 
may be formed, even of the commonest vessels, in the hands 
of a scientific individual; and the whole cost of the appa- 
ratus would not probably exceed sixpence ! 
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XVIII. — On hardening small Chronometer Balance- 
Springs brighty or without discolouring them. By 
Mr, J. LURENS, Engineer. 

Wb have, at present, merely to announce this important 
process to oar readers ; expecting, hereafter, to be per- 
mitted by Mr. Lukens to disclose thte manner of effect- 
ing it. 

Having witnessed the whole process, we can judge of 
its complete efficacy, and the admirable simplicity with 
wluch Mr. Luken3 conducts it. 

The helical springs may be hardened either in their 
collapsed or extended states, and their cylindrical figure 
is completely preserved ; so that they only require to be 
blued in the usual manner, by placing them upon a brass 
cylinder, and directing the flame of a lamp or candle, urged 
by ti^e blow-pipe, to either end of the cylinder alternately, 
until the colour is obtained to fit them for use : the usual 
troublesome process, of polishing them after hardening, 
being unnecessary. 

The qualities of the steel are preserved in the most 
perfect manner ; and, iadeed, the strength and elasticity 
of the spring seems greatly increased by the process. The 
grain of the steel, when broken in the hardened state, 
being also peculiarly close and fine. 

We have no doubt that this valuable process will be 
found applicable to other small articles also. 



XIX. — On a superior mode of communicating Magnetism ; 
and also on a method of quickly removing it from Mag- 
nets. By Mr. J. Lukens, Engineer. 
The particulars of this communication must also, for the 
present, and for especial reasons, be withheld. We, how- 
e,ver> hope to be permitted to lay the processes as fully 
before our readers, as Mr. Lukens has already kindly done, 
bto^rt own gratification. 
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Suffice it to say, that he has very greatly improved the 
touch, as it is usually termed, and can quickly, and with 
certainty, communicate a powerful magnetic influence to 
bar or horse-shoe magnets ; and also effectually remove 
the compound horse- shoe magnet, employed to magnetise 
them^ without impairing their virtue in the least degree ; 
a circumstance of the utmost consequence, as it not unfre- 
quently happens that a failure in this particular shall ren- 
der nugatory all the previous labour. 

Mr. Lukens can, however, as readily weaken the mag- 
nets as he can strengthen their powers ; in short, he seems 
to possess the entire control over the magnetic influence, 
directing it at his pleasure. 



XX. — On an improved Diamond Plough, or Beam- 
Compass, for Cutting Circular Lines upon Glass, In- 
vented by Mr, J. LuKBNS, Engineer, U. S. 

WITH A FIGURE. 

In plate III., fig. 8 is a perspective view or elevation of 
such parts of this useful instrument as are necessary for 
understanding its construction, shown of their real size, 
o o is part of a square bar of brass, ten inches long, and 
graduated into half-inches as radii, and answering to inches 
of the diameters of the circles, to be drawn with the in- 
strument, and these half-inches are again subdivided into 
parts, and regularly numbered. Upon this bar the sliding 
centre P moves, and can be secured at any required situa- 
tion by its binding screw, Q ; R is a cylindrical part, 
affixed firmly upon one end of the bar, and having a coni- 
cal hole made through it, in a vertical direction, to receive 
the tapering socket of a glazier's cutting diamond, s, within 
it, and which can be retained in a proper direction, when 
the cut of the diamond is found by trial, by the binding 
screw T ; U is a brass- wire, firmly affixed into the cylin- 
der R, having its foot, v, rounded, and turned up at its end. 
This foot is carried evenly along, in contact with the sur- 
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face of the glass to be cut^ and regulates tbe inclination of 
the diamond) as must be likewise found by triaU and bend* 
ing the wire v more or less, until the proper degree is as*- 
certained. The other, or opposite end of the bar, o o, is 
terminated by a brass ball affixed upon it, and the point 
F of the sliding centre is supported by and. turns in a small 
conical hole made in a plate of metal, the back of which is 
coated with a thin layer of bees'- wax, which, upon being 
pressed iuto contact with the surface of the glass to be cut, 
readily adheres to it, with a degree of firmness quite suffi-* 
cient for the purpose. 

This instrument cuts incisions more or less deep in the 
glass, according to the goodness of the diamond, and the 
skill with which it is adjusted and managed. However, 
Mr. Lukens states that he can cause even a slight cut to 
penetrate through a thick plate of glass, by alternately 
placing it in warm and cold wat^r ; the contraction and 
expansion thus produced effecting the separation of the 
glass. 

We trust that this very convenient though simple instru- 
ment will soon come into general use amongst us. 



XXI. — On an improved Pump- Drill and Guiding-' 

Frame. By the EDixaR. 

WITH A FIGURE. 

On examining a valuable collection of native Chinese 
drawings, of workmen exercising their various trades, the 
Editor was much surprised to find that the pump- drills, 
used in a great variety of instances, had their weights, or 
metal balls constantly placed at the tops, instead of being 
near the bottoms of the stems, as employed here; and 
thus leaving to the workman a full view of the work doing 
by the drill, instead of impeding that view. 

Upon mentioning this circumstance to Mr. H. W. 
Revely, to whom our volumes of the Technical Repository 
are so much indebted for several important communica- 
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tt^'he meintiobed that tfi^ same praetice took place in 
Italy ; and iurtber, that a guiding-frame was also used to 
«teady the upper end of the stem of the drill with great 
advantage. 

In plate III»; fig. d is a representation of sa6h a pnmp- 
drili and frame. The situation of its ball or weight nea^ 
the lower part of the stem is indicated by the dotted line, 
and its elevated one is shown in its place. The guiding- 
frame is composed of a base and two cylindrical pillars^ 
upon which a cross-bar is made to slide up and down, and 
to be retained at any required height by two binding- 
screws. In order to ascertain the exact position of the 
hole in the body to be drilled, so that it shall be central to 
the guiding hole, of the upper part of the stem of the drill, 
the cross-bar should be lowered down to it, and a slender 
cylinder of steel, shown in fig.xlO, made to fit the socket 
in the cross-bar, and having a sharp conical point, be placed 
in the socket, and be caused to enter the mark or place 
where the intended hole is to be drilled. The exact posi- 
tion of the body to be drilled being thus ascertained, the 
steel cylinder must be withdrawn from the socket, and the 
cross-bar raised to a proper height to receive the upper 
'part of the stem of the drill within it, as shown in fig. 9, 
when it will be fit for use in a great number of instances^, 
with far greater convenience and accuracy than the com- 
mon pump-drill. 

Our figure shows a Lariviere's half-round drill as being 
fixed in the stock; but such a hollow drill stock as we 
have described in the 2d vol. of the Technical Repository, 
p. 147, as being invented by the late Mr. William Allen, 
and used by him in his business of a tortoise-shell and ivovy 
worker, is far more convenient for holding drills made of 
steel wire of various sizes, so necessary in that line of 
work ; and such drill- stocks are well deserving of being 
manufactured and sold in our Lancashire tool shops, in 
preference to the ordinary ones. 
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XXII. — On a difficult Test Object for the. Miero^ 

scope. By the Editor. 

WITH A fIKJURE. 

On the Editor calling upon Mr. Dollond, the celebrated 
optician, lately, he mentioned that he shortly expected to 
be furnished with a difficult test object for his microscope, 
by Mr. Carpenter, a great admirer of that useful instru- 
ment, and an entomologist also. On this the Editor went 
to that gentleman for information on this subject, when he 
told him that it was the exceedingly curious and minute 
bairs, found upon the exuviae of the larva of a dermestes, 
and which the Editor had formerly pointed out to his'^ 
notice, that he had mentioned to Mr. Dollond. 

Tbis^ together with another fact, convinced the Editor, 

that this beautiful object was by no means so well known 

as it deserves to be. He was with Mr. Cuthbert lately 

examining the powers of his small Amici's reflecting 

microscope, and had brought this object with him for trial 

amongst others. It was quite new to Mr. Cuthbert, and, 

which was very singular, he had actually put up a larva of 

this dermestes, amongst other objects, in the sliders of a 

microscope he was making for their mutual friend Mr. 

Cooper, the celebrated lecturer on chemisty applied to the 

arts, without even suspecting the presence of these minute 

hairs; a clear proof that the Varle/s single microscope, 

in the possession of the Editor, and the construction of 

which, with two plates of figures illustrating it, he has 

given in"his ninth volume of the Technical Repository, 

and by the use of which he has discovered these difficult 

test objects, was by no means an imperfect instrument, but 

the very reverse thereof, as Mr. Cuthbert had failed in 

discovering them with his microscope. 

In plate III., fig. 11, v represents one of the larger 
compound hairs, well known to exist in the exuvias of the 
larva of the dermestes ; and w, several of the still more 
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minuie and Qurious ones above mentioned, as yiewed by a 
single lens of 1-SOth of an inch focus. 

One would naturally feel surprised at the exquisite 
beauty of finish bestowed by nature, on these, to us, com- 
paratively insignificant objects ; and which indeed can only 
be seen by the microscopic eyes of insects, or by persons 
possessed of excellent microscopes! The general con- 
struction of the hairs much resembles that of the down of 
the feathers of several birds^ as the red-breast, the linnet* 
&c., but the extraordinary care bestowed upon the elegant 
terminations of the hairs is indeed wonderful and unique! 



XXIII.— 0» Purifying Coal Gas. By Mr. WiLLlAM 

Matthews. 

13, Anderson't Buildings^ City Road, 
SIR, London, July 16, 1B27. 

The art of gas lighting having now become, in a great 
degree, a national concern, every efibrt to improve it niay 
be considered as an endeavour to benefit the public. But 
circumstances may perhaps have given me a prediliction 
in its favour, as I happened to be one of those who had 
the pleasure of witnessing Mr. Murdock's splendid display 
at the Soho, near Birmingham, in 1802, and afterwards 
some of Mr. Winsor's exhibitions in London. As I then 
anticipated that its application would eventually be exten- 
sive, so I have attentively noticed its progressive ad* 
vances, and have hailed, with no ordinary interest, every 
attempt, however trivial, that in the least degree conduced 
to its improvement. 

At an early period of its use, the purification of coal 
gas was one of the chief difiiculties that attended its pro- 
cesses ; but these have long been obviated by the exer- 
tions of a few eminent and scientific men. I have seen 
an account of a process recently introduced at the Bir- 
mingham and Staffordshire gas works, on the principle of 
a patent lately obtained there ; I sincerely hope that this 
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improvement will prove to he new. But T presume you 
are aware that the purification of coal gas by ammoniacal 
gas has long been practised ; for a patent for purifying 
coal gas upon this plan was taken out in 1817, by Mjr. 
Daniel Wilson, of Dublin ; and his specification, with a re- 
presentation of his apparatus, will be found in vol. xxxii, 
p. 11, of the Repertory of Arts. Perhaps the new me- 
thod of purifying is an improvement on Mr. Wilson's. 
It is stated in a late periodical work, that ** Mr. B. Cook, 
of Birmingham, recommended the use of lime in 1810;" 
but I have no recollectiou of ever reading or hearing of 
such a circumstance before; and if it be a fact, it has 
escaped my observation. I have reason to believe that 
Mr. Murdoch purified coal gas with lime, in various ways, 
twenty-five years ago ; and Dr. Henry notices the wash- 
ing it with lime-water, in his paper, published in Nichol- 
son's Journal for 1805. Where, however, tep tons, pf 
lime per day are used I am rather curious to learn ; the 
Chartered Gas Works are on a larger scale than any other 
io the world ; and no establishment being conducted with 
greater ability, the skilful superintendants of that very 
extensive concern must, I presume, have read, with not 
a little surprise, this account of the quantity of lime^ ais 
well as some other things in that paper. But I am disr 
posed to suspect that the patentee has been deceived by 
his informants; for being acquainted with bis charact^^ 
I am confident he is too candid and honourable a man to 
piublish, knowingly and intentionally, any exaggerated or 
erroneous statements. To excite attention to an important' 
object, to correct mistakes, and, if possible, to obtaiq 
accurate information, are my only motives for writing tl^e, 
above remarks, and your insertion of them in your Tech'^ 
nological Repository will oblige, sir. 

Yours respecfully, 

ToT. Gill. Esq, W. MATTHEWS. 
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XXIV. — On a Novel Hypothesis, concerning the Infiur 
ence of the Strata near the Surface of the Earth on the 
Atmosphere. By W. A. MacKinnon, Esq. F. R.S. 

A PAPBR has been presented to the Royal Society, con- 
cerning the influence of limestone, chalk, and some other 
strata on the atmosphere, by William Alexander Mao- 
kinnon, Esq. F. R. S., in which this hypothesis is ad- 
vanced ; and the results are said to be, that the dryness 
or dampness of the air, and, consequently, the sprightU- 
ness and vivacity, or sedateness, not only of individuals, 
but even of a whole people, may depend more on the sub- 
strata than is commonly imagined. The following is the 
summary of the leading points : — 

Mr. M. begins his paper by stating, that residing in the 
vicinity of Southampton, about seven miles from the great 
bed of chalk that runs through part of Hampshire and 
the neighbouring counties, he was struck with the differ- 
ence of the ait, when on the chalk, to what it was when 
going towards the New Forest, though both were equalljt 
distant from the water. That, in consequence, experi- 
ments were tried with hygrometers (De Luc's, of Whale- 
bone, and Daniell's), and the result of these was, tli^t, 
invariably^ a greater degree of dryness was found in the 
atmosphere over the chalk, than over clay or alluvial sub- 
stances. Mr. M. however adds, that the hygrometer i$ 
an instrument so very uncertain in its results, and so liable 
to inaccuracy, that little reliance ought to be placed oh 
experiments made with it, unless confirmed by other oV 
l^vations. He says, however, that every subsequent 
observation confirms tbe hypothesis, that if chalk is lai^ 
on a field as a dressing, it will, at the end of some hour^, 
become damp, even if no rain or but little dew h^s falleOj^ 
which dampness commonly arises from the atmosphere. 
Also, that turf grass, growing over chalk or limestone, 
even in the hottest summer, always looks green aiid 
healthy ; which must, Mr. Mackinnon thinks, arise from 
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tho alMorptkm of atmospfaettc^ moistare^ by a sort* of <fa]p»'S-' 
1^ attraction, from the chalk or limestone ; whiob raois^ 
tiire^ passing through the slight coTjerkig of mould, keeps^ 
the roots of the grass sufficiently moist to look green; 
wbe^as, the same heat burns up furf-grasi^ over clay or 
aliavial substances, or gravel, in a remarkable degree. 
Mr.' Mackinnon brings forward many other arguments in 
favour of this assertion ; he says, that from this absorbing 
power; or capillary attraction of atmospheric damp, by 
certain strata, a house, built on a chalk foundation, or of 
ehalk materials, will commonly be -damp, and for the sam« 
Keaspoa if limestone or sea sand is used. 

The paper further states, that if the dryness or damp- 
iesff of the atmosphere is affected by the strata, that must 
also affect the spirits, or the health of the inhabitants';' 
and even some other qualities of individuals or nations, 
may depcind more on Ihe substratum than i^ commonly 
imagined. 



XXV. — Quesiions Proposed for Solution, Heads of Mi- 
wut4S of the Conversation, and a List of Original 
Communications received in the Institution of Civil 
Blngineers ^f London. 

Wi are indebted to William Rutt, Esq. the worthy secre- 
tary to the above excellent institution, for a copy of the 
drcular lately issued amongst th^ members of that body. 
He, however, thinks it desirable, that a wider circulation 
should be given to it, in order that the public in general 
niay be informed of the nature and objects of the instibi- 
t\Ation, and to which desire we gladly lend our concur- 
rfettcef. 

Ifutitution of Civil Engineer t, Buckinghavk Street, Adeiplil^ 
SIR, London, July I, 18271 

Iftm ditect^d to foirward to yon a list of quiefttiofts that 
have engaged the attention of the membeiis of this insA* 
tttfaif Anritll^ tbrfimt ilOHdonff and to rei]«88lt Aai yt^u 
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84 Question§ Proposed for Solution, &c. 

Inll favour the society by whatever information yon can 
communicate on them, it being the object of the instttntiorf 
to collect and to record information for the use of its 
members. Minutes of the conversation at each meeting 
have been taken, and are open to the inspection of the 
members : a list is subjoined. The institution has also 
received papers on various subjects, and which are also 
here enumerated. 

As the discussion of questions connected with the ob-" 
jects of the institution forms an important feature in it» 
proceedings, it is desirable that the diflFerent members 
should furnish a supply during the recess, in order thzt 
materials may be collected and arranged for discussion at 
the ensuing session, which commences on the second 
Tuesday in January, 1828. 

I have the honour to be, sir, 

Your most obedient and humble servant^ 

William Rutt, Secretary. 

List of Questions, 

1. What are the relative advantages in the employment 
of high pressure and low pressure steam, or which will 
produce the greatest effect with the same quantity of 
coals ? 

2. What is the comparative cost of conveyance by the 
various animal powers usually employed ? 

3. What is the comparative cost of conveyance by means 
of the common turnpike roads, in proportion to the different 
rates of motion ? 

4. What is the best means of shipping and unshipping 
common paddle-wheels of steam-boats, so as to make the 
breadth required for the passage of the vessel not more 
than the actual breadth of the vessel, some small quantity 
allowed for to effect the passage ? 

5. What is the cost of conveyance per ton per mile, by 
steam boats on the east coast of England ? 

0; It^ found nec^siiary to employ charcoal in piKrifying ^ 
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copper, in order to make it malleable ; what is the proper-" 

tioa of the weight of charcoal employed to the weight of 

copper, and by what methods can it be ascertained, during 

the process of fusion, if the metal is properly purified, so 

as to be malleable when cold? 

i 7s A great number of roofs have of late years been 

built either of cast iron, or of wrought, or of both ; what 

is; the best mode of using this material for roofs, the strength, 

the cost, and the durability considered t 

"■ 8. What effect will the removal of London Bridge have 

upon the river Thames above bridge I 

9. What are the laws which govern the motion of aeri- 
form fluids through pipes of various lengths and diameters, 
and subject to various degrees of pressure { 

10. Why is the difference of time between high water 
at the Nore and at London Bridge only two hours, while 

' the distance is forty miles, and the velocity of the current 
nowhere more than from three to four miles per hour? 

11. What relation does the difference of the velocity of 
the top of the tide and of the velocity of the current bear 
to the proportional difference of the depth at high and 
low water? ' 

12. Can any rule be laid down for approximately de- 
termining the depth of water from a given velocity of the. 
top of the tide, a given velocity of the current, and a 
given rise of the tide ? 

13. A plan is discovered for heating conseryatpi^es, 
hothouses, &c., by means of hot water passing through 
horizontal pipes instead of steam, it being found that if 
two pipes proceed horizontally one above the other, from 
the side of any open boiler, below the surface of the water, 
and be either connected together, or terminate in a yessel 
of water at their extreme ends, a constant circulation of 
hot water will be kept up through the pipes so long as any 
fire be kept under the boiler. Query — What is the best 
form, of boiler, and proportional size, and perpendicular 
difttadce, of pipes (regard being had tp \ik,w leiig^h)^ to 
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produce a maximam effect in beaming greeDhou8e9y con- 
aervatories, &g., on the above plan? 

14. What are the best curves for the water and other' 
lines of steam^vessels in order to produce the greatest 
speed from a given power of steam-engine, propelling a 
given tonnage, and what the best mode of describing ^uch 
Curves on a large scale ? 

15. Have expanding metallic pistons, when applied to 
steam cylinders and pumps, produced beneficial results, 
and which of the various kinds invented is found to answer 
best in practice ? 

.16. Have any of the alloys of steel with other metals 
made better edge tools than were before made, by using 
pure steel without any alloy ? 

. 17. What are the mechanical methods of ascertaining 
the velocities of wind and water? 

^ 18. What are the comparative merits of the various 
methods before the public of consuming or preventing 
smoke arising from steam engines and other large fires? 

^ 19. In the blasting of rocks what attention should be 
given to the direction of the bore, in order to the removal 
of the greatest quantity of material ; and also what regard 
should be paid iq boring to obtain blocks of the greatest 
tftagnitude ? 

Minutes of Conversatiof^. 

16. Otk the diving bell. 

17^ On unshipping paddle-wheels — Purifying eoppeiT* 
1#. On unshipping paddle-wheels--*Purifying copper^-*- 
Hi^h and low steam. 

19, On cost of conveyance — Unshipping paddle- wheeb 
-<^Removai of London Bridge. 

20. On the removal of London Bridge-^Paddle- wheels. 
. SI. On a power from heat — Tides and London Bridge. 
• 22. On tides. 

S9. On steam-engines — Passage of air through pipea. 
''S4. On stean and stean-engiiw9^*-Moti|ea of b«aU 



fhrongfa water — London Bridge remoTal — Passage of air 
tbromgh pipes — 6a^. 

B& Oa light and heat — Steank-ebgines — Pdssag^e of air 
Ai^ugh pipes. 

26. On beating greenhonses — Discharging shot. 

27. On heating greenhouses — Curves for ships — Alloy 
of steel — Metallic pistons. 

28* On blasting rocks— Heating building^s. 

29. On metallic pistons — High and low steam. 

30. On friction — Passing of air through pipes. 

81« Oil currents in rivets — Machines for raising wat^ 
ih)m great depths^ — Diving bell. 

^; On the velocity of wind and water — Instrument ^ 
lliftcertain the velocity of wind and water. 

89. On blasting rocks — Smoke^ 

34. On the passing of gas through pipes, andmeasuritig 
the quantity passed — Motidn of vessels with the tide. 

List of Original Communications. 

1. Oh the expansion of water by heat. > 

2. Drawing and description of a new bridge. 

3. Drawings and description of a plan for power by thd 
ligency of heat from flame. 

4. A paper to account for the rapid movenireht of the 
tide from the Nore to London Bridge^ with diagramii. 

5. A paper on heating greenhouses, &c. 

6. Specimens of curves for naval architecture, gene^ 
k^ed by continuous motion. 

7. A ipaper on cementing steel with silver. 

8. Drawings and description of Perkins's metallic pistoft* 

9. A paper on blasting slate rock. 

10. A paper on evaporating water. 

11. Tables of comparison of French and Englishf weights 
and measures. 
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XXVI. — A description of the American Mafine Bailr 
/wajf, as constructed at New York, hy Mr. JoHM 
Thomiis, Civil Engineer ; with Explanations of %t9 
Principle, and Manifestations of its Safety for Ships 
of War. By John L.Sullivan, Esq. Civil Engi- 
neer^. 

TO THE FKANKLIN INSTITUFE OF TBE STATE OF PENNSYLVANIA. 

GENTLEMEN, 

The maripe railway has become a subject of interest to 
t^e public, both as regards national and private economy. 
Public opinion, which your institution is calculated to 
eolighten, on subjects of mechanical philosophy, being 
founded in experience as well as principle, in testimony 
as well as practice, it cannot but be satisfactory, when 
one peculiarly qualified to bear witness, is brought thus 
before those who are so competent to judge. 

The inventor of the American marine railway f, has 
not only the advantage of being a practical mechanic, but 
was brought up in in the best school of practice, the naval 
dock yards of Plymouth, in England^ where he served 
Also twenty years, as master shipwright ; and perhaps no 
man in our own country has had an equal opportunity of 
forming a correct opinion, upon the comparative advan- 
tages of the marine railway, and the dry dock. 

In thus inviting your strict investigation of his improve- 
ment, as arbiters between him and the American com- 
mercial interest, he comes before you with the uncommon 
advantage of. not offering a mere project, however inge- 
genious, but of showing you a machine, greatly useful^ 
reduced to practice, operating with perfect success, and 
producing ample profits. 

In a national relation, it may be equally useful, because 
from Long Island to Pensacola the soil is alluvial ; and it 
may be of consequence in public economy, to find an un- 
exceptionable substitute for the dry dock. 

* From the Franklin Journal for February last. 
t Termed in the patent, the Railway Dock, 
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If the old custom of beaviog ships down, be detriiiieDt;al 
toonr m^ercantile marine, built comparatively strong, hpw 
much more so must it n6t be to our ships of war, contaio- 
iDg at least eight hundred joints, not one of which can 
safely bear to be strained. 

., The object of the railway dock is to take the ship, while 
afloat, and, before she loses the support of the water, to 
9urroupd her with other supports, give her keel firm 
fpundation, her bilge a cradle, and her bends a general 
and substantial shoring. Without the least change of 
fijgiire from that she had in the water,, she is taken out of 
It, and being put in complete order, is gently returned to 
h?r element, 

,., If it w^re a question of comparative actual expense, 
between hauling up a frigate for a medium repair, requir- 
fpg ninety days, or to place her for the same purpose in a 
^rjdock, Mr. Thomas thinks, from his experience, that 
the following would be a fair calculation : — 

Dollars, 

To haiil up the frigate on the railway 15 

To let her down ......* 3 

18 

To place a frigate in a dry dock 45 

To'undock her 17 

Lobour, hoisting up and lowering down, old and new materials, ten men 

ninety days, at one dollar per day 900 

Pumping dock three times a week at sixteen dollars 208 

.Loss of time for want of light in the dry dock, morning and evening . . 100 

Dollart 1270 
Saving each time, or in this ratio, 1252 dollars. 

Besides this, the work is best done in the light and air, 

and an additional value is thus conferred on the whole 

I 

ship. 

A marine railway is indeed of easy device and con- 
struction, where the tide retires far enough to lay it down 
on the dry bottom, and where, as in Scotland, the object 
of it is to receive small or.fiat ships ; but it is far different 
when sharp and large ships are to be safely received, and 
the greater part of the work to be under water. This is 
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tlie eftse in all our ports in the middle and southern states, 
and sneh is the description of the American mercantile 
marine. Even many of our coasters are ships of three 
hntidred tons. ' 

An account of the origin of the first railway dock in ottt 
eonntry, may be the most suitable preface to its descrip- 
tion ; and the public may yet owe much to the discern** 
ment and enterprise of a fe^ of the largest shipowners at 
Kew York. These gentlemen *, knowing the disadvantage 
to themselves, and others, of heaving down ships, asto- 
dated to apply for an act of incorporation to build Ji 
dry dock, rather than continue that practice. But as it 
was known to be a very difficult structure, especially M 
the rise of tide is there but five feet, and a cofier-dom 
would be necessary, it required a large capital to nndeiv 
take it, and so incalculable was the expense, as to need 
the encouragement and protection of an annexed privi* 
lege, of so much value as to balance any possible loss. 
The legislature, composed of agriculturists, and of com- 
mercial men, were not slow to perceive the advantaged of 
this public accommodation, nor the equity of guarding it 
as proposed. 

The difficulty^ as. well as expense, of cons(tructing-a 
cofier-dam, and a recollection of Morton^s marine railway 
in Scotland, had .led Professor Renwick^ of Coiuijiibia 
College, who had been consulted as a civil engineer, t<^ 
advise the company to substitute that invention for the 
dry dock. 

Knowing only that the company was deliberating oil the 
best means of effectuating the purpose of thoir ebai^er» 
I wrote to recommend Thomas's railway dock to tjiear 
attention, and subsequently explained its principal iea- 
turea personally. Upon the representations made to them* 
the board of directors came to the resolotion of boildiogp 
Me) and immedialely employed Mr. Thomas to oonstroot 
• diving beH, aiME to nake other preparations. But aeito 

* T.if. dtoitb, F. Thoiii]l60ik, and dtlren. 
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of tb6 ptoprietors were not fully satisfied ; and a gentle-' 
loan, going to England, was commissioned to visit Scot?* 
knd, to see Morton's invention, and to collect more minute 
information upon the subject. 

On his report, the board again submitted the subject 
to the judgment of Professor Renwick ; and, as the dd- 
^sion of a person so highly qualified will be a valuable 
testimonial before the institute and the public, especially 
all its candour bears honourable testimony to the integrity 
^itb which he has executed his trust, I shall presume to 
^er a quotation from bis letter to the board of directors, 
dated the 10th of December, 1825. At page 9 of its 
ixrinted copy he says : — 

** A vessel, even of the largest size, will be muj)h t&ore 
free from risk of injury upon a railway, than in a dry 
dock. On the first^ she may be completely shored and 
Hupported, before her original water-borne state is changed ; 
in tbo last, the application of shores is a difficult and 
hazardous operation. This advantage, which is in some 
measure possessed by all railways, is much increased in 
^at erecting for the company, by the improvements that 
Mr. Thomas has introduced in the form and structure of 
t)^ carriage. 

'' And here I would state, that I entered upon the 
examination of that part of the subject with strong impress 
AoM against any alteration from the original plan of Morton ; 
s^ much so, that I did not hesitate to condemn the works 
already constructed, merely in consequenoe of this devia- 
tion. In his inclined plane, the vessels are supported upon 
the carriage by wedges ; and this method has been found 
snfl^ient for the vessels of that part of the world. These 
vessels, as I am well aware from personal examination, 
fl(re very difierent in mould from our merchant ships, and 
stili iBore difierent from our ships of war, and fast sailing 
ci^ft. But even in the ftill built, and flat floored shipi 
of the northern parts of Great Britain^, it is evident liM 
tW jprocess of re-taunehing cannot ht peribmed, nntil aH 
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the wedges and shores aft of. the midship frame shall ha^e 
been • removed ; and in sharp vessels, both the aftermost 
and foremost sets of wedges will be found difficult of ap- 
plication, and to add little to the security of the vessel. 
Wedges also appear to be ill fitted to allow of the change 
of figure that takes place in all large vessels, when they 
pass from the state of floatation in water to that of resting 
upon their keels. Impressed with these difficulties, Mr. 
Thomas has proposed, and prepared to carry into eiFect, 
such. a modification of the railway carriage, as shall permit 
the vessel to be supported by stays and shores, as when 
upon the stocks, instead of resting upon wedges ; in this 
change I, after mature deliberation, fully concur with 
him." 

While thus adducing such valuable testimonials as are 
calculated to satisfy the public (if the institute should sO 
far approve of the improvement as to make their journal 
its introducer to the public eye), I should do the subject 
injustice, were I to omit to mention the good opinion, also, 
of the merchants of Philadelphia, decidedly and unani- 
mously expressed by a committee of the chamber <^ 
commerce, whose attention was drawn, as it passed 
through the city, to a model of the railway, ordered by 
the honourable the secretary of the uavy to be made for 
the use of the department. 

On this occasion, I ought not to omit the experimental 
confirmation of the judgment of Professor Renwick, soon 
after his opinion was pronounced. I allude to the fatal 
accident of the ship Panther, which fell over, and was 
wrecked, at Salem, on a Morton's rail-way. The wedges, 
being drawn under her bottom upon the cross timbers, 
cpuld have no other support than those timbers ; and should 
only one, two, or three of them, along midships, have 
taken the weight, and yielded, however little, the inclin-. 
ing pressure of the ship at the same time must be aug- 
mented by the leverage of all that part thereof overhang- 
ing the wedges, which are thus converted into fulcra, and 
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the superincumbent weight to afa active force. The dan- 
ger that the cross timbers will break down, or the ship 
break in, and thus fall over, becomes imminent; and thig 
a<ccident actually happened, as above stated. 

Of the Construction and Advantages of Thomases Rail- 
way Dock, — The process of constructing the rail- way dock 
requires, first, the regulation of the bottom, if so shoal as 
to' interfere with the intended slope of the work ; or it may 
be excavated within the shore, with the proper slope, if a 
channel should prevent its extension. 
- The foundation piles are to be driven in four lines ; the 
two inner rows near to each other, in order to support the 
keel ; the two outer rows to come under the shores. 

The distance between the piles will be determined by 
the size of the timbers which bear the iron rails. 

The size of the timber will depend on the burthen of the 
largest ship which it is contemplated to haul up. Four 
feet apart, in the centre line, will be generally sufficient ; 
in the side lines^ eight feet. 

Buffon's experiments appear to be the foundation of the 
practical rule for computing the transverse strength of tim- 
ber; which rule is, after much elucidation, given by Dr. 
Robison, in his System of Mechanical Philosophy, vol.1. 
According to this rule, a beam of oak, one foot square, prop- 
ped every four feet, will bear, before breaking, 113 tons^ 

and will not bend with 37 tons. 

The piles to be cut off under water, must be cut in the 

exact inclination of the plane, and level with each other: 
transversely. The necessity of previously marking every 
pile separately, on every side, in accordance with the in- 
tended inclination of the ways, led to the invention of instru- 
ments requisite to the occasion. 

An aerial inclined plane, parallel to that intended to be 
established under water, is obtained, by first fixing a true 
level across the head of the rail-way, rmd denoting each 
station by a target, the staff of which is so much above the' 
lioeof plane, as will bring the lower end of the aerial plai)^; 
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aboye water. Targets, having each a staff erf* the lanid 
length, being next applied, and nailed to the outer, and 
some few to the intermediate piles, will exactly indicate 
the aerial inclined plane ; while the point of the staff at^ 
lached to the pile will indicate a point on one side ther^f, 
in the intended plane of the foundation. 

The level and bevel is an instrument, by which to aisoer^ 
tain every other point on the sid6s of the pile that will bd 
in the intended plane. 

The diving bell may now be supposed to be brought ordr 
the pile, and as much of this as it will take in cut off, to- 
gether with the target staff, still leaving its lower end^ 
This cutting is repeated till the workmen arrive in the b^U> 
to the bottom of the staff, which remains a little below the 
last rough cutting. The level and bevel is then set on t 
this consists of a base-board with a post arising from its 
centre, to support a plumb-line, playing in a comb-piecey^ 
having a centre notch, to determine when the base is level 
transversely ; and as this base is at the same angle with its* 
post that the intended plane is to a perpendicular line ; 
and the base being equally thick, its under side also iadi«^ 
cates a parallel plane ; so that being secured in its places 
the distance is measured by compasses, from the ascei^' 
tained pY»nt to the base- board, and thence to evetry poinA 
iir the circumference of the pile, that is also in the intended' 
plane ; thus marking it, with accuracy, for cutting. This^ 
operation being the same for each pile, it results, that e*?ery 
one must be truly in the intended inclined plane, ready W 
receive the frames of railway, which are floated over, rtldi 
sunk down to their places; or a plank is first seccrred upotf? 
the heads of the piiles, upon which the frames are suoettS^* 
sively slided down. 

The iron rails will, in point of size, depend on the W<4^1it 
tfiey are to bear. They must, of course, afford a strfficieiflP 
Base to prevent them from being indented into the Y^66i^ 
by a heavy load. The two middle rails, and the rack-piece^ 
fbr the PMb, are generally dEurt On one. Biat if tSe iiM^ 



are to be of railed iroQ, the fack will be separate. The 
palls prevent the ship from accidentally runoing hack. 

The pressure of the load will, in the merchant ships, be 
greater forward and aft than at midships, because they 
generally become a little hogged : provision, therefore* 
must be made for this contingency ; and it will be safe te 
propose cases, in which the largest class of ships to be re^ 
ceived, will bear all their weight on the first tea feet fovr 
ward, and the last ten feet aft. 

The weight of a ship is often, erroneously, stated to be 
as many tons as she measures tons. The fact is, that when 
loaded, she displaces a quantity of water that would pre- 
cisely weigh her whole weight, cargo included ; and as fthe 
generally carries as many tons as her measurement, shie 
copQQt, when light, weigh as many tons as she measures. 
She weighs only as much as the water she then displaces^ 
and this will be in accordance with ber heavy or light lAa- 
terials, oak, pine, or cedar. Wherefore, for explanation^ 
X. shall suppose the positive weight of ships to be one^half 
of their nominal tonnage^ 

A ship of war will be received upon a railway carriagOi 
with the precautions to be subsequently explained, and U^ 
weight distributed equally all over it, and the foundation^ 
The tendency of all ships being to acquire some curvature 
of keel, it will generally be injudicious to straighten them 
qh the dock, as they wilLresume their lines on being agaia 
put afloat, opening thereby the upper seamsj or butts. Te 
keep the ship, when taken out of the water, in preoiseiy 
the same shape she has in it, the curve of the keel mu$t 
I)e: ascertained, and the keel-blocks be made to conform 
thereto. 

To measure the curvature of the keel, we have devised 
ap in^trmpent, consisting simply of a bar^ suspended at 
each end. by a graduated chain^ This bar being long 
enough to reach across the ship, is passed under, apd^acroya 
her centre, at every five or te^ f^t,, wheo; the^^i^ai^ipns 
OR the chaios will slioir. tba^r4i(SBt'^<^ <Mi.4«i#»<f^i^«>V 
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point of contact, from st^m to stern. iP'or merchantmen^ 
this precaution will not be generally necessary. ' 

A ship of five hundred tons measurement will exert a 
pressure of 250 tons ; and we have supposed the whole of 
this may have to be bOrne by the two extremities of the 
carriage, or by ten feet at each end. The axles, tfaei*e- 
fore, are at the extremities put nearest to each other ; bttt 
as steam- boats will bear heaviest in the middle, the axles 
must be near to each other in the centre also, for their 
support. 

The axles will be two feet apart in the first ten feet. 
Five axles, will have to bear 125 tons, or 25 tons each ; 
the bearings and wheels 12^ tons. The axles of the NeW 
York dock are three inches diameter, and the square of the 
section is 7,071 inches. The bearings are close to thd 
wheels, in which the axles are fixed. 

The strength of the rail is deduced from the experiments 
of Rennie. By a very powerful lever, mounted for'this 
purpose, he proved that a cube of one-fourth of an inch of 
cast-iron, would not be crushed till loaded with 10,000 lbs. ; 
a square inch of iron, having sixteen times as much sur- 
face, will probably bear 160,000 lbs. or 70 tons. It is 
obvious that the wheel will not touch the whole inch, but 
the adjacent piarticles will sustain those in contact ; and 
probably the length of the rail, supporting the suppoi^ed 
square on two sides, it will bear more than it would in 
sixteen separate squares of one-fourth of an inch. A rail 
of one inch, however, is too narrow to be favourable to 
the duration of the wheels. 

The wheels are considered as columns, as every section 
under the axle may be computed in the same manner. 

The bearing of the axle being hear the wheel, and' the 
middle being somewhat enlarged, it may be computed td 
be able to bear in proportion to its diameter ;'. the iAann^i^ 
of i^ceiving the pressure being such as not to bend the ziAfe] 
' The transverse striength of iron does not appear to hai^e 
been- experififieBtidly asoertainiBd' on a larg^ 'scale! Mk'.' 
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Rennie's trials were on bars, propped 2 feet 8 inches apart.' 
But, from the analogy of experiments described in Robi* 
Son^ on other materials, which resalted in showing the 
transverse strength, when closely supported, to be greater 
than the stength lengthwise, as 575 is to 205 ; it will be 
safe to assume it to be double, in this position, to that of 
suspension. Now, as a bar of iron, one inch square, is 
estimated to support, 

According to Emersoii, 76,400 lb. 

RobisoD, 76,000 

Rennie, 74,821 

The lowest of which is 74,821 lb. (33 tons): it follows, that 
7,071 inches would support 529,0591b. ; and five axles 
1,181 tons, calling the two bearings one, because not 
closely supported on both sides ; and instead of assuming 
the above analogy for position, taking as the rule only the 
direct strength of the iron. 

This excessive strength seems to show, that part of the 
material might be spared. But^ in fact, the expense of this 
ample provision of strength amounts but to a small sum of 
money. The central axles of the New York dock weigh 
about one ton, and would together suspend 9,300 tons. 

The friction of the axles should be relieved by the inter- 
vention of brass bearings, as usual in machinery ; and as 
Mr. Ronnie's experiments proved that a cube of brass, of 
one-fourth of an inch, would not crush till pressed upon with 
a weight of 10,300 lb., it is demonstrable that this metal 
would stand well in this situation. 

The side axles will sometimes have a proportionate share 
of the ship's weight to sustain ; though she will ordinarily 
be pjcevented from inclining to one side or the other, by the 
adjusting screw, placed at the angles of the shear shores ; 
jet it is necessary to guard against the force of high winds, 
and the weight which a hogged ship may sometimes throw 
upon the centre shores, before she is eased down at mid- 
ships by the screws, if intended to be straightened. 

The carriage is combined in a very strong manner, 

VOL. I. H 
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though it appears to be rather a light structure for its pur* 
pose. In its construction, the implement called the dow- 
elling-bit, as improved by Mr. Thomas, is of great and 
essential use. 

The dowell, you will recollect, is a cylinder of some 
hard wood (generally lignum vitsB), which is one-half m-^ 
scribed into one, the other half into the other timber, wher^ 
a joint is to be made of their surfaces, and which the doweU 
prevents from moving, or sliding on each other. To make 
the sockets for its reception was heretofore so laborious an 
operation, that few dowells were used ; but they are now 
applied very easily. The gouge and screw are Thomas's 
improvements'*^. An augur-hole, a little smaller than the 
screw of the bit, being first bored, the thread of the screw 
will cause the bit to advance, as fast as its chisel and gouged 
can conveniently cut ; and thus the Whole labour is confined 
to turning it. 

' This instrument now makes it easy to dowell the frames 
of a ship, the knees of the timbers, the water-ways to the 
beamSy the thick stufi^ of the wales to each other ; and; 
gteiierally^ to bind the ship by a solid connexion of wood. 
Ihis instrument, thus improved, has, as I am informed, 
been adopted in all the navy yards of the United States. 

. By means of irons and the dowells, the cross-ties are 
secured to the cills in such a manner as to make it impos- 
sible that the carriage should spread; and by thus < tying 
the sides to the* centre, the cross- timbers convert the 
oblique force of the shores into vertical pressure ; and care 
is taken, in every instance, that a wheel shall stand din^ctly 
under the base of every shore. 

The shear-shores have a form which gives them great 
stability in their places, and answers other purposes to be 
mentioned ; they are based in hollow quoin-blocks, eithej 
of wood or iron, divided across the middle of the hollow 
by a partition, which serves to hinge the two legs of conti- 

* These, and other particulars, will appear in the two plates which will 
ftceompaiy th€< sequel of this important article. — Editor. 
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guous shears. There is thus a continuity of solid material 
firom the side of the ship to the foundation^ from the mo- 
ment she ceases to float till she is high and dry* 

The shear-shore screws will sometimes have the important 
office^, when ships are old and tender, of taking a good 
share of the weight of the ship's side, and distributing it 
along the carriage side, taking it off from the floor timberr 
beads, futtocks, and beam-ends, where ships are most lia- 
ble to be weak. 

The bilge levers are levers of the second class. One 
end is lodged fixedly on the centre cill of the carriage, while 
the other end is hove up between the legs of the shear- 
«hore$, by a windlass placed within them. The moving 
end is guided in a groove of the prop, and sustained, when 
up to its contact with the bilge, by means of an iron pjin 
passing through the cheeks of the prop. 

The ci;a41a thus formed by the bilge levers, it is evident, 
will fit every successive vessel.equally well, and may be r.^- 
inoved singly, and replaced, as the work proceeds. And, 
asr they require to be hauled up with considerable force, 
nothing can be desired more convenient than these shears. 

The cpn^mon keel blocks are, of course, placed between 
the cross- ties, and are of such a height as to allow anxple 
reom for the shipwrights to work under the flat of the bot- 
tom, staodjij^ between and upon the cross-timbers. But 
the bottom of the keel will sometimes have to be repaired ; 
to accomplish this end, the instrument called the lifting 
plane, has been devised. In the operation of this machine 
two wedges are forced on by percussion ; blows from oppo- 
site sides being simultaneously given, with the combined 
strength of a considerable number of men, when the resist- 
ance renders it necessary. 

(To be continued.) 
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too On the different Black Colours. 

XXVII.— On the different Black Colours. By the 
late celebrated William Lbwis, M. B. and F. R. S. 

{Contiuned from p. 50.) 

Black metallic calces. — ^The mineral cobalt, roasted till its 
arsenical parts are dissipated ^ becomes black ; and being 
then melted with carbonaceous flnxes, yields a regnlus, 
which likewise assumes a black colour by calcination. The 
same regulus is obtained from the artificial zafire, whose 
basis is the roasted cobalt, and which is employed for 
tinging glass blue ; as also from the deep blue glass itself, 
called, when ground, by the painters, smalt, and by the 
laundresses powder-blue. The cobalt, more valuable for 
these important products than for the property which 
ocoasions it to be here taken notice of, and which has 
hitherto been afforded chiefly by Saxony, has, by the en- 
couragement of the Society of Arts, been discovered in 
our own country : in further searches for it, the property 
here mentioned may be of great assistance; those minerals; 
and those only, which calcine black, promising te be 
useful cobalts. Calces of iron, whether red, yellow, or of 
other colours, on being brought into fusion by the addition 
of vitreous bodies, give always a black colour to the glass, 
if the quantity of iron is considerable. From copper also 
a black colour may be produced by fire, and ^plied to the 
staining and embellishing of certain stones, of which an 
account will be given hereafter, towards the end of this 
article. I have not observed that any of the other 
metallic bodies are changed black, in any circumstances, by 
simple heat. 

SECTION IV. 

Black produced by Mixture. 

Black from Iron. — From infusions of certain vegetables, 
mixed with green vitriol (sulphate of iron), is produced a 
deep black liquor, of most extensive use for dying and stain- 
ing Mack. To woollen and silk it gives a permanent colour ; 
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aithougph from linen, and other vegetable bodies, its black- 
ness is discharged by washing. 

The substances chiefly employed for producing Che 
colour with vitriol, are the excrescences of the oak-tree, 
called galls, of which there are two principal kinds : one, 
said to be brought from the Levant, and the other from 
some of the southern parts of Europe, particularly Sicily 
and Romania. The former, called by authors Aleppo 
galls, and in the shops of our dry-salters, blue galls, are 
generally of a blueish colour, or of a greyish or blackish^ 
verging to blueness, unequal and warty on the surface, 
hard to break, and of a close and compact texture ; the 
others, commonly called white gallspale, areof a brownish or 
whitish colour ; smooth, round, easily broken, less com- 
pact, and of a much larger size. The two sorts differ in 
strength, but in other respects they appear to be of the 
same quality. The Aleppo or blue galls are the strongest: 
two parts of these are reckoned by the workmen to be 
equivalent to three of the white ; and such comparisons, 
as I have made of the two, incline me to think, that the 
difference in their strength, is rather grater than this pro - 
portion. 

These excrescences appear to proceed from the juices 
of the oak-tree issuing out through small wounds made by 
certain insects ; which insects not being found in this cli- 
mate,no galls are here produced; though other kinds of 
e crescences are frequent on our oaks, occasioned, per 
hapsy by insects of another kind. It is not, as might be 
thought, on any particular species of the oak-tree that galls 
are formed ; for Mr. Ray says, that in his travels abroad, 
he has seen them on the same kind of oak with that which 
is common here. 

All the parts of the oak-tree seem to contain juices of 
nearly the same general virtue with galls ; for the leaves, 
the acorns, and more particularly the bark and wood, strike 
with vitriol a bl^ck, or a deep colour, approaching to 
blackness. There are many other vegatable substances 
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which have a like effect, in different degrees; as the 
leaves, small branches, and flowery clusters of the shumach 
tree, balustine flowers, pomegranate peel, alder bark, 
bistort root, and those, in general, which are austere, 
astringent, or corrugating to the taste ; insomuch, that 
turning a solution of vitriol black is looked upon as a sure 
test of astringency in vegetables. The power by which 
they produce this blackness, and their astringency, or that 
by which they contract aq^ animal fibre, and by which they 
contribute to the tanning of leather, seem to depend upon 
one and the same principle, and to be proportional to one 
another. Of the other properties of this astringent and 
colouring matter, little more is known, than that it is dish 
solved and extracted from the subject, both by water and 
spirit of wine ; and it does not exhale in the evaporation of 
the liquors by heat. . 

Green vitriol, commonly called copperas, the other in- 
gredient in the black mixture is a preparation of iron, 
made at Deptford, Blackwall, Newcastle, and some other 
parts of England, by boiling old iron with an acid liquor, 
which runs from certain pyrites, on being long exposed to 
the weather. By dissolving iron in the vitriolic acid, and 
crystallizing the solution, the same salt is obtained in a 
purer state. 

When a decoction or infusion of the galls is dropped 
into a solution of the vitriol, largely diluted with water, 
the first drops produce blueish or purplish red clouds, which 
soon mingling with the liquor, tinge it uniformly of their 
own blueish or reddish colour. It seems to be on the quality 
of the water, that this difference in the colour depends. 
With distilled water, or the common spring waters, the 
mixture is always blue. If we previously dissolve in the 
water the most minute quantity of any alcaline salt, 
too small to be discoverable by any of the common 
means by which waters are examined ; or if the water is 
ia the least degree putrid, the colour of the mixture 
proves purple or reddish. Rain water, caught as it falls 
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from the clouds, in an open field, in clean glass vessels, 
gives ^ blue ; but such as is collected from the tops of 
houses grows purple with the vitriol and ga,lls; from 
whence it may be presumed, that this last has contracted a 
putrid tendency, or received an alcaline impregnation, 
though so slight as not to be sensible on other ways of trial. 

Both the blue and the purple liquors, on adding more 
fi£ the astringent infusion, deepen to a black, more or less 
ix^te^se, according to the degree of dilution : if the mix- 
ture proves of a deep opaque blackness, it again becomes 
blue^sb or purplish when further diluted. If suffered to 
stand in this dilute state for two or three days, the colour- 
ing matter settles to the bottom in form of a fine black 
mud^ which, by slightly shaking the vessel, is diffused 
again through the liquor, and tinges it of its former colour. 
When the mixture is of a full blackness, this separation 
does not happen, or in a far less degree ; for though a part 
of the black matter precipitates in standing, yet so much 
remains dissolved that the liquor continues black. This 
suspension of the colouring substance in the black liquid 
may be attributed, in part, to the gummy matter of the 
astringent infusion, increasing the consistence of the wa- 
tery fluid ; for the separation is retarded in the diluted 
mixture by a small addition of gum arabic, though another 
principle appears also to concur for part of the effect. 

If the mixture, either in its black or diluted state, be 
poured into a filtre, the liquor passes through coloured^ 
only a part of the black matter remaining on tha paper. 
The filtered liquor, to the eye perfectly homdgene, on 
standing for some time becomes tiiu^bid, and full of fine 
black flakes ; being freed from these^^jbyja second filtimUon, 
it again contracts the same appearance, and this repeatedly^ 
till all the colouring parts are separated, and the liquor hiiB 
become colourless. It should seem, therefore, that there 
happens a gradual and slow concretion of the black corr 
|Mi8cles into particles large enough to subside by their own 
w^e^bt, or to be retained on a filtre ; an4 this coacrelicoi 
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is greatly infiuenoed by dilutioo with water. Perbapi it it 
affected also by the action of the air ; for, haying once set 
some of the diluted matter to settle, in a close stopped 
glass, the separation of the black matter was remarkably 
more slow than in the other experiments, in which the ves- 
sel was open. 

The colouring matter, thus separated from the liquor, 
being drained on a filter and dried, appeared of a deep 
black, which did not seem to have suffered any change on 
lying exposed to the air for upwards of four months. Made 
red-hot, it glowed and burnt, though without flaming, and 
became a rusty-brown powder, which was readily attracted 
by a magnetic bar, though, in its black state, the magnet 
had no action on it. The vitriolic acid, diluted with water, 
and digested on the black powder, dissolved greatest part 
of it, leaving only a very little quantity of whitish matter. 
Solution of pure fixed alcaline salt dissolved very little of 
it: the liquor received a reddish-brown colour, and the 
powder became blackish-brown. This residuum was at- 
tracted by the magnet, after being made red-hot, though 
not before : the alkaline tincture passed through a filter, 
and mixed with a solution of green vitriol, struck a deep 
brownish-black colour, nearly the same with that which re- 
sults from mixing with the vitriolic solution, an alkaline 
tincture of galls. 

From these experiments it seems to follow, that the co- 
louring matter in the black mixture is iron, extricated from 
its acid solvent in a highly attenuated or divided state, 
and combined with a peculiar species of matter contained 
in astringent vegetables ; which matter, after the watery 
fluid that the compound floats in has been separated, is^ in 
part, extracted from the iron by alkaline liquors, and may 
thence be again transferred into fresh dissolved iron. 

The blackness is generally attributed to the iron being 
barely revived from the vitriol in its metallic state ; the 
black matter being supposed to be of the same nature with 
the impalpable black powder, into which fine iron filings 
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4Ure changed, by lying for many months under water. But 
lliis black matter differs from that of our mixtures in two 
very material properties. It is attracted^ in its black state, 
by the magnet, and when moistened and exposed to the 
air, it changes speedily into rust. The resistance of ours 
to the magnet and to the air proceeds, doubtless, from the 
combination of the other matter with the iron ; and there 
appears some analogy, in regard to the manner of produc- 
tion, between this black substance and Prussian blue ; one 
being a precipitation and coalition of dissolved iron with 
one species of matter, and the other with another : the 
principal difference is, that the substance, combined with 
the Prussian blue, defends the metal from the action of 
acids, which that in the compound is unable to do. 

I tried, likewise, solutions, and different soluble prepa- 
rations of iron, made with the nitrous, muriatic, and vege- 
table acids ; as also an alkaline solution of it, obtained in 
Stahl's method, by dropping into strong alkaline ley a so- 
lution of the metal made in the nitrous acid. All the pre- 
parations, in which the iron was dissolved by an acid, 
struck a black colour with astringents ; but the alkaline 
solution gave only a reddish-brown. In this respect, also, 
the tinging substance in our mixtures agrees with that of 
Prussian blue. 

It has been affirmed, that solutions of iron in the nitrous 
and muriatic acids, produce no blackness with astringents ; 
and some trials, formerly made, led me into the same opi- 
nion. On re-examining this matter the fallacy appeared 
to lie here, that those acids do not very readily saturate 
themselves with the iron, and that any considerable quan- 
tity of redundant acid in the solution prevents the black- 
ness. The case is not the same with the vitriolic acid ; and 
probably if we had not, in the vitriol itself, a saturated com- 
bination of this acid with iron, ready prepared for other 
uses, the vitriolic solutions would as often have been found 
to refuse striking a black colour, as the nitrous and mu- 
riatic. 
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After the blackness has been produced, the addition of 
any of these acids, (and even of the vegetable in sufficient 
quantity,) destroys it, by re-dissolving the ferrugiueous 
matter. Hence the use of acids and acidulated liquors 
for discharging stains made by the black mixtures, such as 
that of common ink. Alkalies also destroy the blackness, 
apparently on a different principle, by dissolving the as- 
tringent matter, and precipitating the iron nearly in the 
same ochery state as they do from the simple acid solutions 
of the metaU After the blackness has been discharged by 
jQjn alkali, the addition of any acid, in such quantity as to 
saturate th^ alkali, restores it ; and, after its discharge by 
un acid, it is, in like manner, restored again by an alkali. 

Black from Silver. — Solution of silver in aqua-fortis, of 
itself colourless as water, dropped upon white bone, or 
other like animal substance, produces, at first, no stain. 
In some time, sooner or later, according as the subject is 
more or less exposed to the sun and air, the part moistened 
with the liquid becomes, first, of a reddish or purplish co- 
lour, which, by degrees, changes into -a i brown, and, at 
length, deepens to a black. Several kiads of stone and 
wood receive, from the same solution, purplish, reddish, 
blueish, brown, or black stains. 

On what particular combination the colours here depend 
has not yet been explained, nor, indeed, so far as 1 4)an 
find, examined. The following observations, which we 
owe to a paper of Mr. Schulze, in the first volume of the 
" Acta NaturiB Curiosorum/^ though they do not discover 
the cause of the effect, may contribute to its illustration. 

White chalk, moistened with a solution of silver, and 
dried in the shade, or by a fire, receives no colour ; dried 
in the sun, or exposed to the sun after it has been other- 
wise dried, it becomes on the surface of a purplish blacl^. 
When the earth is thoroughly moistened with the solution, 
Itf so much water be added as will reduce it into a thin 
pasrf;e, the matter, in this state, also becomes coloured in 
the sun, though in the shade it acquires no tinge. The eo^ 
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lour is produced in those parts only on which the sun shines : 
a thread applied on the ouside of the glass, between it and 
the snn^ occasions a corresponding uncoloured vein on the 
included matter ; and hence distinct characters may be ex- 
hibited on the mass, by intercepting a part of the sun's light 
by threads or cut paper. 

I repeated these experiments, and observed that the 
colours produced were nearly the same with those which 
the solution of silver communicates to bone or ivory, except 
that they did not deepen to so true a black. The colour 
was entirely superficial ; for whe;i the matter, by now and 
then turning the glass in the sun, had been tinged all over 
to reddish or brownish black, it appeared white again, when 
shaken and mixed together. By continuing the exposure 
for many weeks, and frequently shaking the mixture, that 
fresh surfaces of it might be successively acted upon by the 
sun, it became^ at length, coloured, though weakly, through- 
out. The sun's rays in December produced the same 
change as in June, and, so far as can he recollected, as 
speedily. The light of candles, and a gentle warmth A*om 
a common fire, did not seem to affect the colour. In a 
considerable heat, greater than that of the sun in summer, 
the matter became brown, but without acquiring the black 
^lour which the sun communicates. 

I tried also several other earthy bodies, and found that 
those which dissolve in acids, the ashes of vegetables, and 
of bones and horns, suffered the same changes as chalk, 
and the other mineral calcareous earths. But powdered 
flint, however moistened and drenched in the solution, re- 
ceived no colour, in half a year's exposure to the sun. 
White clay, plaster of Paris, and powdered talc, remained 
also uncoloured ; and even chalk itself, previously satu- 
rated with the vitriolic acid, so as not to be acted upon by 
the acid in which the silver was dissolved, suffered no 
change. 

It should seem, from these experiments, that^ in order 
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to the prodnction of a black stain from solution of silver, it 
is necessary that the subject moistened with it be not only 
exposed to the solar light, but that it contains some matter 
which the nitrous acid may dissolve, preferably to the sil- 
ver which it already holds dissolved. This is plainly the 
case in bones, horn, hair, marble, and several other bodies, 
which are stained by the silver solution ; though there are 
also some stones which are stained by it, as agate, in which a 
substance, soluble by the acid, has not yet discovered itself. 

It may be observed^ that the production of a dark colour 
from the action of the sun is not peculiar to solution of sil- 
ver, or to a combination of this solution with soluble earths. 
When bismuth is dissolved in the nitrous acid, and afterwards 
precipitated by dilution with water, the precipitated powder, 
exceedingly white, soon becomes dark coloured in the sun, so 
as to require great care, in drying and keeping it, to preserve 
the whiteness, for which this preparation is valued. Mer^ 
curius dulcis, a combination of quicksilver with the murior 
tic acid suffers a like change. The effect, however, is less 
considerable here than in the silver liquor; for, though 
both preparations become dark, I have not observed black- 
ness produced in either. 

Black from Lead and Sulphur. — Lead, which of itiself 
makes a blackish mark on paper, yields colours, more or 
less approaching to blackness, in some of its solutions and 
combinations with other bodies. Solutions of lead, made 
in acids, dropped upon paper, or other white subjects, com- 
municate no stain ; but on being exposed to sulphureous 
vapours, or washed over with alcaline solutions of sulphur 
(hydro-sulphurate), the parts moistened with the solution 
of lead immediately become yellow, and soon after of a 
deep brown or black, according as the liquors were more 
or less saturated with the matters dissolved in them. 

The production of this colour has not been applied to 
any important use, being regarded chiefly as a matter of 
curiosity, as affording the foundation of one of the writings 
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called invisible or sympathetic. For this purpose, vinegar 
is strongly impregnated with lead, by boiling with litharge, 
oemde, or other calces of the metal ; or, what amounts to 
the same thing, the common preparation called sugar of 
lead, (acetate of lead), is dissolved in water : solutions of 
lead in aqua fortis answer the same end, except that, when 
written with, they are apt to corrode the paper. The sul- 
phureous liquor is commonly prepared by boiling some 
orpiment, which is a natural mixture of sulphur and arse- 
nic in water, with quicklime, until the water is strongly 
impregnated with the orpiment : in the room of this pre- 
paration may be used a saturated solution of common 
brimstone, made by boiling the brimstone either with 
quick- lime or in strong alcaline ley. Characters written 
with the Idad solution, which, when gently dried in the 
air, are not to be distinguished from the rest of the paper, 
become of a legible deep colour, on passing over them a 
pencil dipped in the sulphureous solution. Those who 
simuse themselves with this experiment, have black cha- 
racters in the neighbourhood of the invisible ones ; which 
black ones are drawn with burnt cork, or other charcoal 
blacks, mixed only with water : by the wet pencil these 
are washed off, at the same time the others are made to 
appear. 

If any acid be added to the sulphureous solution, a very 
offensive smell arises ; and a solution of sulphur, made in 
strong volatile spirits (ammonia), prepared with quick- 
lime, exhales a like smell. The penetrating diffusive va- 
pour, particularly that of the last of these preparations, 
gives colour to the invisible writing with the lead solution 
at a considerable distance ; though the writing be placed 
in th6 middle of a quire of paper, or of a pretty thick 
book, the vapour will soon reach it, and stain it brown or 
black. The colour is discharged by acids, and restored 
again by the sulphureous vapour or solution. 

Calces of lead, melted with sulphur^ form a black or 
blackish mass, which proves an nsefal matter for taking 
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casts from medals, being considerably more tough than 
sulphur alone. For this purpose^ equal parts of minium 
and flowers of sulphur are put in an iron ladle over the 
fire, till they soften into the consistence of pap, and am 
then kindled with a piece of lighted paper, and stirred fat 
some time : the vessel being afterwards covered close and 
continued on the fire, the mixture becomes fluid in a few 
minutes, and is then poured upon the medal previously oiled 
and wiped clean. This process, communicated to me by a 
friend, I have often tried with satisfaction. The casts are 
?ery neat : the colour, sometimes a pretty deep black, wbA 
sometimes a black-grey, according to difierent circjoinr 
stances in the fusion ; they are very durable^ and \flmtk 
soiled, may be washed clean i^ain with spirit of , wine. 

There are other metals also which produce a black co- 
lour with sulphureous bodies. When a solution of silver 
in aqua-fortis is added to a solution of. sulphur made in 
akaline ley, the silver and sulphur unite and precipitate tp- 
gether in the form of a black powder. Quicksilver ^p4 
sulphur, by being merely rubbed together in a mortar^ 
become black ; and henCe this mixture, commonly made fpir 
medicinal use, is called the mineral ethiops. But as thes|9 
kinds of compositions afibrd nothing of importance for the 
art of colouring black, it would be needless in this place 
to consider them more particularly. 

Blaehfrom the combination of other colours.-- — In the 
three foregoing articles we have seen blackness generated 
from the action of certain bodies on one another, and in 
the preceding section, from alterations produced in the 
bodies themselves, or their component parts. There is 
another general principle, on which some of the most com- 
mon colours are obtained, the combination of two or more 
difierently coloured bodies together, whence re$iults a new 
colour, compounded of those of the ingredients: thus green 
is formed from a mixture of black and yellow, and purple 
from blue and red. These compound colours are found to 
succeed, by grinding together coloured earthy powders ; 
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by uniting coloured flames, or the sun's beams which have 
piassed coloured through glasses; by mixing dyed wool, 
threads, &o., where there can be no suspicion of any intrin- 
sie chiange made in the subjects, or of any action of the 
ingredients on one another. 

M. le Blon, in his " Harmony of Colours," forms black 
on the same foundation, by mixing together the three co- 
louts called primitive, blue, red and yellow ; and M. Castel, 
in hiB " Optique des Couleurs,^' published in 1740, says, 
that this cofiit)ound black has an advantage in painting, 
abov^ tfhe simple one*, of answering better for the darken- 
ing of other colours. Thus if blue, by the addition of 
black, is to be darkened into a blue black, the simple 
blacks, according to him, if used in sufficient quantity to 
produce the requisite deepness, conceal the blue, while 
the compound blacks leave it distinguishable. 

Le Blon does not mention the proportions of the three 
primitive colours necessary for producing black. Castel 
directs fifteen parts of blue, five of red, and three of 
yellow ; but takes notice that these proportions are rather 
speculatively than practically just, and that the eye only 
can be the true judge ; our colours being all very impor-r 
feet, and our pigments or other bodies of one denomination 
of colours, being very unequal in its degree or intensity. 
He observes that the colours should each be the deepest 
and darkest in its kind ; and that, instead of taking one 
pigment for each colour, it is better to take as many as can 
be got ; for the greater contrast there is of heterogeneous 
and discordant drugs, the more true and beautiful, he says, 
will the black be, and the more capable of uniting with 

all the other colours, without suppressing them, and even 
without making them tawney. 

The trials I have made of mixing different blue, red, 
and yellow powders, have not succeeded so far as to afford 
a perfect black ; but I have often obtained from them very 
dark colours, such as may be called brown-blacks and grey- 
blacks^ such as we commonly see in the dark parts of paint- 
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iags, and such as the charcoal and soot blacks appear 
when diluted a little. The ingredients being each of a 
dark deep colour, is a very necessary condition ; for bright 
blues, bright reds, and bright yellows, mixed in such pro- 
portions that neither colour prevailed, produced only 9l 
grey. In effect, all compositions of this kind, physically 
considered, can be no other than greys, or of some of tho 
intermediate tints between whiteness and blackness ; and. 
these g^eys will be so much the lighter or darker, as th^ 
component colours of themselves are bright or dark. Som^. 
further experiments of producing a black by composition^ ^ 
for the purposes of dyeing and staining, will be mentioned, 
in the sequel of this essay. 

( To he continued^) 



XXVIII. — On Improvements on the Balance^Lock, or^ 
Inclined Plane, intended as a substitute for Locks om^ 
Canals ; especially on such Canals as have a great Li/t^ 
but a scarcity of Water. By Mr. MiNUS Ward^ 
Civil Engineer*. 
In order the better to illustrate the utility of the invention^ 
we will first describe the whole machine, and afterwardi^ 
point out those particular parts which are new and pecu- 
liar. The two sections then of the canal, which are upon 
different levels, are to be brought, the one to the foot, and 
the other to the top of that declivity of the ground, which 
may present itself as most favourable for the site of the 
works. The lower section of the canal terminates at the 
foot of the declivity in form of a basin, of a sufficient area 
and depth for the purpose intended. The upper section 
of the canal branches off, a small distance above the works, 
into two branches, which branches terminate in open 
mouths, constructed with two side walls, and a flooring of 
hewn stone each ; they terminate abruptly, at right angles 

* From the Franklin Journal. We hs/e already published an account of 
Mr. Ward*8 alternating steam-engine, and his theory of the application of 
•ranks to steam-engines, in the second yol. of the Technical Repontory. 
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to their length, and are ^ clhuated tts to stand wkh theji: 
iabuths poidting dkeotly towlu-ds e^ch other ; the upper 
lifde walls of each, or those next the hill, hebg in the 
llame straight fine ; and the lower walls of eaoh are in a 
like situation with respect to each other* These mouths 
;wr^ jbut a few inches wider than the width of the boats ye^ 
'tfipded to he navigated upon the canal, and of a dep^th 
410. ^eater than is sufficient to fleat a boat M^h^a Ipiuled. 
The )d4staiice between these two mouths exceeds, by a 
lew inohes, the aggregate length of the two moyeable xe- 
•peplacles. in which the boats are contained during their 
weeikt and descent; which receptadens w^.will call ;tb0 
cradles, aad i>f which a more particular description will 
be given farther •on. But to^r^tum lo the mouths helongr 
ji^io the lipper canal: eaob;of these mouths, is furnished 
with a sUdinff ffio»^A7)itfc0,;Omstructed of liheet ii<on, one- 
Ifourth of an inch in thicbuesa, .rivetted together in. the 
manner of IS team-tengine boilers, with their bottoms hoitir 
mntal, and sides yertioal, - with (both tbeir. ends, open, ex- 
cepting when- those tow^rda /each other are occasionally 
jclosed with ^»tes; these mduth^peices we will hereafter 
•call the €onnetcior9 ': they ^want iwo inches on. eaeh side of 
Joeing as wifde as. the atone iinouths, in which /they ^drk; 
ihey need ^ot exceed three feeit ia length jeaoh, in the 
(direction <pairdlel to ithe: walls, and I0 itheir own motion; 
they -are supported at the ends towards . each other by a 
,ledge of wood^ extending across, .and being made fast to 
,the bottom of the stone mouth : two other prieces extend 
-up, one on each side, to the tops of the walls, so as to fill 
the space between the outsides of the connector^ and the 
iiiside of the stone-mouths. In like manner the other ends 
;are supported by similar pieces of wood, except that each 
J0 furnished with two of those ledges, placed three inches 
apart; the three-inch groove thus formed between the 
hedges is filled with oiled he»p, so^that the sliding piece 
ean move backwards and forwards upon tba hemp, in a 
directiou parellel with Ukc waUs^ and j^ no water .can 
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pass between the sliding mouth-pieces and the stationary 
stone mouths. Each of these connectors is furnished 
with a pair of gates, also of sheet iron, hung upon the ends 
of the connectors towards each other, by hinges on each 
side, and meeting together in a straight line, when closed 
in the centre of the breadth of the sliding mouth'-piece, 
each pair of gates opening into the cavity between the 
walls ; their bottoms resting against a flanch of thrc^e 
inches in breadth, formed by turning in the edge of tbe 
connector ; they rest also at their sides. The tops of these 
gates, in order to save room, are furnis^faed with a bar or 
brace of iron, extending across the tops of the gates, nearly 
to the hinge side of each ; this brace is supported, how- 
ever, by only one horizontal screw bolt, in the wing of one 
of the gates, so that it can be turned up in a vertical position, 
at the time of opening and shutting the gates. These con- 
ne^tMrs have each a rack, made fast to the under sides of 
their bottoms, with a shaft extending across,' under each, 
and a pinion made fast to each shaft, working into the 
racks. Those shafts project out on the upper side, beyond 
the otitsides of the walls, with a rachet wheel, six feet 
diameter, on the outer end of each shaft, and a click to 
hold both ways ; so that, with regard to this ratchet wheeT, 
its shaft, pinion, and the rack in which it works, as also the 
motion or effect produced, is precisely the same as it is in 
the well known contrivance for the carriage of a saw-mill ; 
except that the clicks are made to hold in either direction, 
as the case may require. The ends of these connectors, 
towards each other, extend a few inches beyond the termi- 
nations or ends of the stone mouths. We have already 
stated, that each connector is furnished with a flanch for 
the gates to shut against, but those flanches serve another, 
and a very remarkable purpose, and upon which the faci- 
lity and dispatch of passing a boat, ' in a great measure, 
depend. .The faces of these flanches, towards each other, 
are armed with about a dozen thicknesses of canvass. 
The two cradles are constructed also of thick sheet iron, 
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^ach of a capacity sufficient to contain the boat ; each c4 
them is furnished with a separate chamber under its bot- 
tom of a capacity to hold a quantity of water, so that when 
one of the cradles has this lower chamber filled with water, 
and the other cradle, at the same time, having its inferior 
chamber empty, a preponderating force is obtained, suf- 
ficient to give the requisite velocity to the cradle. These 
cradles are mounted upon cast-iron wheels, and move up 
and down, iside foremost, upon east-iron railways, placed in 
an inclined position, to suit the inclination of the ground, 
not being confined to any particular inclination or height. 
The cradles are so situated as to pass each other, leaving 
a few inches between their ends at the time of passing. 
Their ends towards each other are closed, the othet ends 
are each furnished with flanches and a pair of gates ex- 
actly similar to those already described. The gates open 
into the cavity of the cradle. The bottoms of the lower 
chambers are constructed so as to incline to the horizon in 
an angle nearly equal to the angle of the rails, and in the 
same direction, forming an acute angle with the lower sides 
of the cradles ; this will cause the cradles to enter the 
water in the manner of a wedge, causing little or no colli- 
sion. A strong frame-work of timber, covered with a shed, 
is placed upon the brow of the declivity at the upper end 
of the railways, in which are supported six drums of cast- 
iron, furnished with fly wheels of the same metal ; from 
three of these drums a like number of chains extend to the 
ends and to the middle of one of the cradles, and from the 
other three drums chains extend in like manner to the 
other cradle, connecting chains extend also from one set of 
drums to the other, so that one cradle cannot descend 
without causing the other to ascend, or, perhaps, instead 
of placing the drums vertical, and using connecting 
chains. A better modification would be to place all the 
drums on one horizontal shaft, extending the whole length 
across the top of the rails ; this shaft should be cast hollow, 
of a diaffieter and thickness of inetal sufficient to insure it 

I 2 
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ffOVfi twisting off, with a gudgeon at each eod, and sup- 
ported in a sufficient number of places along the shaft;, by 
iiestingupon the circumferences of other wheels, generally 
termed friction wheels ; the chains from one cra,dle to one 
aet of drums wind on to the drums by their under sides» 
and those from the other cradle wind on by theupp^ sides 
^f the other set of drums, with but one fly-wheel in the 
aiiddle of the shaft. These chains are of s^d^,^ length, 
tbat when one ct^lAIo is in a line with its corresponding 
Connector, tb^ other is immersed in the water of the basin 
l>^low,so that its upper edge shall be level with the surface 
of the watef. The inclined railways extend down into the 
t>asin de^>er than the cradles are intended to descend, and 
there ar^ six. of them, three for each cradle. The fly- 
v^h^elsare furjaished with brakes ; these consist of a strap 
^ iron extending round the wheel for about three-fourths 
of its circumference,. and furnished at one end with a leve^ 
t^ give the necessary purchase ; the other end is ^nade^fast 
to a stationary stud. When the lever is pi^essed upon 
with the handi the strap binds hard upon the ext];^q)e sur- 
face of the fly-wheel, thereby causing great friction ; at 
other times it does not touch the wheel. Each cradle is 
furnished with a strong pall in the middle of its length, to 
stop in a line with the connector, while the boats are floated 
IB add out ; the brakes are also drawn at the same time 
bard down upon the fly-wheels, and hooked fast, and assist 
very much in holding the cradles still. The operation if 
as follows : — Suppose one of the cradles, to be held by its 
pall, assisted by the brakes, the keeper goes to the ratchet 
wheel of the connector corresponding to this cradle, throws 
out the click which holds the connector back, and applies 
bis foot upon the pins placed in the side of the ratct^et 
wheel for that purpose, and turns it round ; this forces ou^ 
the connector, and brings its armed flanch directly into 
contact with the corresponding flanch upon the cradle, and 
presses them together with sufficient force to make the 
joining water tight when they are held in this position by 
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^he cliek ; then, by drawiog a small wicket-gate in one of 
the gates belonging to the connector, the water of the 
upper section rushes in, and instantly fills the small space 
between the two pair of gates, when these last may be 
opened with ease,. A>r the pressure is now equal on every 
;side. A boat intended to descend may now pass directly 
into this cradle, for it has in this position become a part and 
extension of the upper section of the canal ; but as the 
other cradle is at this period immersed up to its top in the 
basin below,, so a boat wished to ascend may open the 
gates (for the pressure is equal also on each side of these 
gated) and pass into this cradle, and close the gates behind 
the boat ; but before it can ascend the boatman must draw 
a gate, which will suffer the water to run out of the infe- 
rior chamber of his cradle. This it cannot do, however, 
until the cradle is suffered to rise, because the chamber is 
antirely under water ; but by this time the keeper has closed 
the two pair of gates above, thrown out the click which 
held the connector pressed against the upper cradle, drawn 
back the connector far enough to clear it from the cradle, 
say two inches, the small quantity of water which was con- 
tained between the two pair of gates drops down, and runs 
along a gutter into the basin; then by first letting go the 
pall, and next unhooking the lever of the brakes, this 
cradle (having had its lower chamber filled with water pre- 
Tions to the closing of the gates, by drawing a horizontal 
valve in the bottom of the upper chamber of the cradle) 
will preponderate and raise the other, so as to bring the 
surface of the water in its inferior chamber above the sur- 
face of the water in the basin, when the water contained in 
the chamber commences, and continues to run out as the 
cradle rises, until it is all discharged ; the other cradle is 
suffered to come down with an accelerated motion, the ve- 
locity of which descent must be so regulated by the quan- 
tity of water which has been suffered to run into the infe- 
rior chamber, as to cause the fly-wheels to perform a pecu- 
liar office assigned them, which is thi»— when the descend- 
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iDg cradle has reached the surface of the water in the basifr, 
and its submersion commeDced, the buoyancy of the water 
contained in the basin gradually takes off, and finally de- 
stroys its preponderating force, and an equilibrium will be 
attained at a point somewhere between the commencement 
and the termination of the submersion of the cradle ; that is, 
if the cradle were suffered to come to an equilibrium, the 
upper cradle would be found, by reason of the buoyancy of 
the water in the basin acting upon the other cradle, to be 
something below its corresponding connector. 

The requisite accelerated motion spoken of, and the 
effect to be produced by the vis inertia of the fly-wheels 
is, to carry the ascending cradle somewhat higher than 
the connector, where it is caught by the brakes, and suf- 
fered to return gently upon the pall ; but it would not re*- 
torn upon the pall with an injurious velocity, if no friction 
was applied ; because the lower cradle having become sur- 
rounded with water, can move side foremost through it, 
but with a slow motion, beginning, as it does, from a state 
of rest, and not passing over more than from twelve to 
eighteen inches. The keeper then, by going through the 
same operation with this side of the machine, forms, by 
means of the ratchet-wheel and connector, the connection 
between this cradle and this branch of the canal ; the 
wicket, or small gate, is drawn, the two pairs of gates 
are opened, and the boat which has thus ascended is at 
liberty to depart on its way ; and another ready to de- 
scend may take its place in this cradle, and close the 
gates behind it, when the communication may be cut 
off by drawing back the connector, as it was on the 
other side; in the mean time, the boat which has de- 
scended, having now the top of its cradle upon a level 
with the surface of the water in the basin, is at liberty 
to open the gates of this cradle, and to depart ; another 
boat ascending may now take its place, and close the 
gates behind it. One half of the apparatus being an 
exact counterpart of the other, the ascent of this cradle 
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and the descent of the other is but a repetition of the pro-* 
cess already described ; this part of the apparatus per- 
forming now what was before performed by the other, and 
so on alternately. But it is evident by this arrangement, 
that we can not only thus ascend with one boat, and at the 
the same time descend with another, but that a boat may 
ascend without the necessity of waiting for another to 
arrive to descend at the same time, and vice versa; be- 
cause the superior chambers being always full of water, 
the entrance of the boat, by displacing • its own weight 
of water, causes no addition to the weight of the cradles. 

The points of difference between this balance-lock and 
others which have been proposed, some of which are in 
operation^ appear to be, first, and principally^ in the faci- 
lity and dispatch, which, by means of the sliding mouth- 
pieces, we are enabled to form, and to cut off at pleasure, the 
communication between the cradles and the upper section 
of the canal ; secondly, in the use of the vis inert%€B of the 
fly-wheels, in carrying the cradles beyond the point of equi- 
librium, thereby avoiding the necessity of a set of mouths at 
the lower ends of the inclined-rails, like to those above, which 
would] otherwise be necessary; and, thirdly, in the man- 
ner of hanging the gates, and of bracing them across their 
tops by the revolving bar. 

A farther description of Ward's Balance Lock, 

SIR, Baltimore, Jan, 11, 1827. 

The accompanying description of " The Balance Lock," 
&c., was written in the year 1824, and published in " The 
Baltimore American," of the 15th Dec. 1824. 

On mature reflexion, I deem it advisable to give a gene- 
ral outline of the principal features of the machine; and I 
also add a farther description of that most essential part 
of the invention " the connectors." 

First, the cradles of this machine move up and down 
upon the inclined rail- way, side foremost, as proposed by 
the late Mr. Robert Fulton. [Vide " Repertory of Arts," 
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Toh vii. p, 323.] This dDables us to lay the rails with aa 
etevation of about 80 degrees to t\xt bdrisoirt vlueh savea. 
a ooDsiderable proportion of the expeDte, by shorteoiag 
their length, and enables us to give the cradles a mucb 
greater velocity, they being allowed to ruaon until they 
stop spontaneously ; no solid body being interposed in th^ 
line of their motion, which is the case if w^ attempt to move 
the cradles end foremost. 

Secondly. Th^ preponderaliog power is obtained, by 
filling wtb water, and emptying, as occasion may require, 
an extra chamber, attached to the cradles, as proposed by 
]ueach> an £nglish engineer. [Vide Bees's Encyeh)- 
pcbdia.]. 

Thirdly^ The JEwcending cradle Is carried above the 
point of equHibrium, and also above the corresponding 
mouth of the canal, by asieans of the vi9 hher.tim of a large 
fly- wheel, attached to the horizodtal shaft, upon which the 
ohaina fr^m the cradles are eoited, without the necessity of 
introdUeinif cog-wheels, which would be expensive, making 
the machine complicated, and even dangerous. The vis 
inerti€B of the fly-wheel causes the machine to overrun the 
point of Equilibrium; and as it returns again, upon the 
principle of common vibrating bodies, being still urged to- 
wards the point of equilibrium, it is arrested at the proper 
time and place by the pall. This I claim as my invention, 
and believe it to be better entitled to the character of 
** boldness,"* than are other plans which have lately been 

published* 

Fourthly. The method of forming and cutting off the 

communication between the cradles, and the correspond- 
ing mouth of the canal above, by means of sliding con- 
nectors, moving, water-tight, through a packing of oiled 
hemp, I also claim as my invention. This part of the 
machine completely removes the difficulty heretofore 
existing, in forming a water-tight connection between the 
cradle and the upper section of the canal ; a difficulty 

♦ See "Report on Professor Ren^vick's Inclined Plane,'* Vol. xi. of the 
Technical Repository t page 172. 
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foreseen by the able committee of the Franklin Institute, 
who reported on professor Renwick's inclined plane. 

In the description of my inclined plane, pnblished in 
** The Baltimore Ameri&an," I proposed to use two or 
more chains; this idea, therefore, was not new when Pr<^> 
fessor Renwick published his views upon the subject. 

Fifthly. The method of hanging the gates, to form a 
straight line across the cradle, and the method of support* 
iog them by means of the revolving bar at. the top, I alsp 
claim as my invention. 

After farther consideration of m^ connectors, I propose, 
to have threef*racks to each oonn^e^or, with a pinion, 
i^bafts, rachet-wheel, and click, to each rack, entirely 
separate and dii^tinct from each other : viB« one under the 
centre of the connector, as proposed in my description, dated 
1624; and one on each nde, at thetopedge of the connector. 
The rack-bar of the rack below must be fixed to the bottom 
of the connector by a single i)ol€, and allowed to turn freely 
on the said bolt. The connector should also be made short, 
in the direction of its motion, say only 12 inches. By this 
arrangement, if one end of the cradle should gain upon the 
other end in winding up, so as to make a difference of an 
inch or two at the parts of contact between it and the cra- 
dle, when you come to force the connector out against the 
cradle, if one end of the connector touch the cradle first, 
it is free to turn upon the bolt in the centre^ and allow the 
other side to come up also. The complete contact of the 
two surfaces is farther facilitated by the two racks above. 

A model which I had made in 1824 was seen in opera- 
tion in this city by Robert Smith, Esq. formerly Secretary 
of State, U. S. ; J. S. Sullivan, civil engineer ; Captain 
Pouissin, topographical engineer, U. S. ; and Lieut. 
Sherbourn, hydrographer, U. S. N. 

By inserting the above remarks, together with the ac- 
companying description, in your useful journal, you will 
much oblige, sir, your obedient servant. 

To Dr, Thomas P. Jones. MlNUS WaRD. 
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XXIX. — Editor on a Nautical Table Apparatus^ 
* ' Made by Messrs; King, Heath, and Co. London. 

WITH A PLATE. 

Many of oar readers have, no doubt, experienced the 
unpleasant effects of a sudden lurch, as it is termed, or 
the violent pitching of a vessel at sea, in hard .gales, in 
quickly scattering the table service, or at least siich parts 
of it as happed .to foe loose, in all directions, to the great 
loss by fracture of the glass and earthernware, and to the 
injury of the other parts composing it. An effectual re- 
medy for this evil cannot, therefore, but be well received 
by the public in general, dnd especially by all those who. 
are compelled to pass great part of their lives on that 
stormy element. 

An officer engaged in the marine department of his 
majesty's service, having long experienced the evils result- 
ing from such accidents, set his thoughts to work, to en-, 
deavour to find a better remedy for these disasters, than, 
the clumsy and inefficient ones of sand-bags arranged 
along the edges of the tables, skippers, &c., hitherto em- 
ployed; and has been fortunate enough, in conjunction 
with the practical experience of Messrs. King and Heath, 
as extensive manufacturers of tin-ware. Sec., to construct 
a very simple, useful, and portable apparatus. 

In plate IV. we have represented one construction of 
this nautical table apparatus, although it is evident it will 
admit of many modifications, suited to the particular ob- 
jects it is designed for. In this case, it represents an ap- 
paratus, contrived for the especial use of the dinner table ; 
the plate, knife and fork, spoon and silver fork, as well as 
the drinking-glass, goblet, and wine-glass, being securely 
held in their proper places by the frame and its appen- 
dages; and which frame is itself securely bound fast, by a 
screw-clamp under the table, and as shown in the left hand 
figure in the plate. The other figure represents the same 
table apparatus, in its very portable form, most of the 
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appendages being turned down, upon their joints or hinges, 
into the inside of the cylindrical ring or frame, and the 
screw'^lamp turned upwards into its situation within the 
ring. 



XXX. — On the realization of the Rail-way for the 
conveyance of the Anthracite or Stone-coal from the 
WiUceS'harre Mines to the Lehigh River ^ a distance of 
nine miles. 

In our tenth volume of the Technical Repository, p. 236, 
in a letter to the Editor irom Erskine Hazard, Esq., he 
stated that *' a railway was constructing, which will have 
sufficient fall for the full waggons to run dowu of them- 
selves, and carry with them, on stages, the horses which 
serve to draw the empty waggons up again to the mine ! 

We have just seen a letter from that gentleman to Mr. 
J. Perkins, dated Philadelphia, June 13, 1827, in which 
iie says, " Our rail-road is completed, and succeeds admi- 
rably. The waggons run from the mine to the river by 
gravity merely, and carry the horse on a platform, nine 
miles, whilst eating his food. The motion of the waggon 
is regulated by friction, as in England. One of the wag- 
gons was carelessly let go of itself, and is supposed not to 
have occupied more than ten minutes in the trip. The 
usual time of the descent is from 36 to 40 minutes. The 
horse takes the empty waggon back. The horses have 
frequently travelled four miles on the rail-way in nine 
minutes; and I have myself gone that distance in 12J 
minutes, which I thought quite fast enough for pleasure!" 



XXXI. — On an American improvement on the Paddle- 
wheels of Steam-boats. 

In the above-mentioned letter, Mr. Hazard informed Mr. 
Perkins, that the paddle-wheels of the steam-boats at Phi- 
ladelphia now have their buckets divided, so as to have 
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one-third of tbe kngth of the bucket always at rigbtr 
angles, oi nearly so, with the water, and yet not to hare 
them set too ciosely together, and each division of the 
bucket is on a separate arm.'' 

This judicious disposition of the buckets, or dividing 
each bucket into three parts lengthways, and arranging 
them in a spiral manner around the axis, so as continuaUj 
to break-joint, as it were, must necessarily have the effect 
of greatly contributing to the smoothness of the vessel's 
motion through the water, and also of increasing the com- 
fort of the passengers, by lessening the shocks occasioned 
by a long bucket suddenly entering the water, as is corn- 
commonly the case. 

We recollect an instance of a similar contrivance bentg 
applied to the immense undershot water-wheels at Messrs, 
Strutt's cotton-mills, at Belper, near Derby, and which are 
worked by the full power of the stream of the river Der- 
went; one of these wheels is forty feet long; and, but for 
this happy contrivance of breaking-joint in their float- 
boards, the mill would have been constantly shaken at' the 
entrance of every float-board into the water, as indeed was 
the case before this alteration was adopted* 



XXXIIL — On the new High-pressure Steam-engine, con- 
structed by Jacob Pbrkins, Esq. Civil Engineerr 
London. 

The Editor was highly gratified on Wednesday, the 
10th ult., by witnessing the performance of this engine at 
the St. Catherine's Docks, where, as Mr. Hornblower (a 
nephew of the celebrated Mr. Hornblower), the intelligent 
engineer and superintendent of it, informed him, ithad been 
incessantly at work, night and day, froni 12 o*clock on the 
Friday night preceding, and had alone kept the excavations 
free from water, although the river had once made ati en- 
trance to a very considerable extent. 

At the tin>e the Editor saw it, it was u^rkingtwo pumps; 



but, 0wiQg to its having got the water scr completely un^erj^ 
it was.thei) drawing air missed with the water. - .■■.,.. 

Mr. Hornblower stated, that it was then worMng at a» 
jwes&iir^ of about 270 lbs. upon the square inch, it iiot 
beii3ig one-third of its full power; and that it cinly^n- 
suited at the rate of one bushel of coals per hour; but 
that it ordinarily did the work of a 12-horse engine. 

Its motion was exceedingly rapid, and indeed it was ne- 
cessary to abate its velocity by the introduction of a pinion, 
fixed upon its main-shaft, working into a larger toothed 
wheel upon the crank-shaft which actjiated the punjips ; 
and, owing to its working with so great a velocity, one of 
the great advantages of working high-pressure steam, the 
engine itself is of a very light construction, and not requir- 
ing such massive shafts^ &c., to be employed, ai^ in the 
ordinary cases of the low-pressure steam-enginfea. 

Mr. Hombldwer stated, that another engine' employed 
lo drain the excavations consumed two and a half ba^eli 
of coails per hour. •>" • 

• We understand, that the chief objiects it^hich Mr. 
Perkins's improvements upon the steam-engine embraces 
are the following : — 

Firetly. The keeping the water under a powerful pres* 
sure, and thus preventing it from expanding into steam^j 
until required for use ; and also in a peculiar method of 
making pure steam. 

Secondly. In so constructing an engine, as to ,get rid of 
all the re-action and resistance of the steam, on the educ- 
tion side of the piston. 

Thirdly. In constructing a flexible metallic piston in 
sf^cfa a manner as to be steam-tight, although the cylinder, 
iroi^ wear, or any other cause, should become of an unequal 
calibre ; and likewise so aa not to require the use of any oil 
or other lubrifaction. 

Fourthly. In making a vacuum in the eductioa side of 
the piston, without employing an air pump, or the usual 
quantity of condensing water. ' 

, Fifthly. In so arranging the tubeisr of the geDeratcir, in 
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wfaicK the water is heated, that the temperature 6t the 
metal should not be so much above that of the water as to 
cause an unequal contraction. 

Sixthly. In the manner of making the steam-tight joints. 

And^ lasdy, in so modifying the furnace, as to retain a 
large portion of the caloric, which would otherwise escape 
up the chimney. 

The particular means by which these highly desirable 
objects are accomplished, will be described in the specifi- 
cation of a patent which Mr. Perkins has lately obtained 
for his improvements. 



LIST OF PATENTS FOR NEW INVENTIONS, 

fFhich have passed the Great Seal since June 21, 1827. 

To Henry Roper, of Baker-street, in the parish of St. Mary-le- 
bone, in the county of Middlesex, Esq,, a]|Rear-Admiral in om 
Royal Navy ; for a new and improved system of signals ; first, 
for communicating by day, by the means of flags and pendants, 
between ships at sea, or other objects far distant from each other; 
in which system the colours of the flags and pendants, which 
have heretofore served to distinguish the signals one from ano- 
ther, and which, by distance and other causes^ are extremely sub- 
ject to be mistaken, may be dispensed with altogether ; and, se- 
condly, for communicating by night, between ships at sea, and 
other objects far distant from each other, by the means of 
lights, and which system of signals is more conspicuous, expedi- 
tious, and certain, than any which has hitherto been employed 
for the like purpose. Dated June 21, 1827.^ — To be spicifiedin 
two months. 

To James Marshall, of Chatham, in the county of Kent, 
Lieutenant in the Royal Navy ; for improvements in mounting 
guns or cannon, for sea or other service. Dated June 26, 1837. 
— ^In six months. 

To John Felton, of Hinckley, in the county of Leicester, 
machine-maker, for a machine for an expeditious and correct 
mode of giving a fine edge to knives, razors, scissors, and other 
cutting instruments. Dated June 28, 1827.«^In two months. 
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V^o' Thomas Fuller, of Bath, in the county of Somerset, coach- 
maker, for certain improvements on wheel-carriages, Dated 
June 28, 1827. — In two months. 

' To Walker Hancock, of Stratford, in the county of Essex, 
ESngineer; for an improvement or improvements upon steam- 
engines. Dated July 4, 1827. — In six months. 

To William Wilson, of Martin's-lane, Cannon-street, in the 
city of- London, hat-manufacturer ; for a means or principle of 
extracting spirits, and -other solvents, used in dissolving or- reii^ 
dering soluble gums of various kinds, and other articles employed 
for stiffening hats, hat bodies^ bonnets, caps, and varix)us other 
articles of merchandize; and converting such spMt (after rec- 
tification) into use. Dated July 4, 1827. — In two months. 
• ToRen6 Florentin Jenar, of Bunhill-row, in the parish of St. 
lAike, Gentleman; for certain improvements in lamps. Dated 
July 4, 1827. — In six mouths. 

To George Poulton, of Stafford-street, Old Bond-street, in 
the county of Middlesex, tailor ; for an instrument, machine, ot* 
apparatus for writing, which he denominates *' a self-supplying 
"pen." Dated July 4, 1827. — In six months. 

To Thomas Sowerby, of Change-alley Cornhill, in the city of 
London, merchant ; for Certain improvements in the construction 
of ships' windlasses. Dated July 4, 182?. — In two months. 

To Rea^ Florentin Jenar, of Bunhill-row, in the parish of St. 

Luke; gentleman ; for a method of filling up with metal, or other 

'suitable materials, the holes and interstices in wire-gauze, or 

other similar substances, which he denominates ** Metallic Linen." 

Dated July 4, 1827. — ^In six months. 

To John Snelson Shenton, of Husband Bosworth, in the 
county of Leicester, plumber and glazier ; for certain improve- 
ments in the mechanism of water-closets. Dated July 12, 1827. 
-—In six months. 

To Edward Barnard Deeble, of St. James 's-street, West- 
minster, in the county of Middlesex, Civil Engineer ; for a new 
construction or constructions, and combination or combinations, 
of metallic blocks, for the purposes of forming caissons, jetties, 
piers, quays, embankments, light-houses, foundations, walls, or 
such other erections to which the said metallic blocks may be 
applicable. Dated July 12, 1827. — In six months. 
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To Robert Vfizie, of York-square, in the parish of St. Pan- 
icras, in the eounty pi Middlesex^ Civil Gngiaeer ; for improve- 
ments in certain processes, utensils, apparatufij macMnery, and 
operations, applicable to the preparing, extr^ictiog, and preserv- 
ing various articles of food ; the component parts . of whieh 
utensils, apparatus, and machinery, are of different dimensions^ 
proportionate to the different uses in which they are c^plpj^d, 
and may be separately applied in preparing^ extracting^ a«,4 P'^: 
serving food, and in other useful purposes. Dated July 1^ 1-^7* 
>— In six months. 

To William Church,, of Birmingham, in the coun47 ^ Warr 
.wick, Esq. { for certain improvements in apparatus fojc spinning 
fibrous substances. Dated July 13, 1827. — In si^ monthSf. . j 

To George Anthony $^harp, of Putney, jtn the eou^ty of 6u^ey, 
Esq^; for an improved table urn. Dated July 18, lB27.-'^In<^if 
months. i..^ 

To Robert Moore, of Undertvood, Sterlingsbire, in that part 
of our United Kingdom called Scotland, distiller ; wh^^i^ cour 
sequence of communications made to him by certaii^ fpreignei;8 
residing abroad, and discoveries made by himself , is ip poay^j^- 
sionof certain improvements in the process of prepaxjni^,end 
cc(oliQg worts, or wash, from vegetable, substances, for the pro- 
duction of spirits. Dated July 18, ISiJ.-^ln six mwiths;. 

To Robert Moore, of Underwood, SterlingshirCi in that part 
of our United Kingdom called Scotland, distiller ; who^ in cpn^f- 
quence of copamunications made to him by certain foreigxiers re- 
siding abroad, and discoveries made by himself, is in possessipp 
of certain processes for rendering distillery refuse productive of 
spirits. Dated July 18, 182?. — In six months. 
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XXXIV. — On Splitting, Cutting, and Polishing Dia- 
. moTtds, and on forming, mounting, and using En- 
gravers', Glaziers', and Writing Diamonds, Diamond 
Dust, 6ic. By Mr. Edmund Tizrrell, Engraver. 

WITR A PLATE 
{Continued from p. 73.) 

On Watch Jewelling. — ^There is no department of the 
arts to which the diamond has been more succesfully 
applied than to the delicate, curious, and useful conr^rsion 
of rubies, and other precious stones, for the purposes of 
foateh jewelling. The most prevailing opinion with the 
public in general is, that the minute holes, in which the 
steel pivots of watches, clocks, and the best chronometers 
move, are made of diamonds, but that is not the case ; the 
fact is, that they are most generally made of Ismail pieces 
Df ruby, which are first cut or slit into thin plates, and in 
this state are pierced by very fine diamond drills ; they are 
then fixed upon fine steel arbors, and placed in a lathe, 
in order to have their external edges made perfectly cylin- 
drical ; which being done, they are fixed in a suitable small 

chuck, and the holes are finished, by being polished with 
diamond powder. 

As the apparatus or tools used by the watch and clock 
jewellers are not generally known, I trust the ingenuity 
displayed in their construction, and also in the methods of 
using them, will prove interesting to your scientific readers, 
and the public in general, who have not had an opportunity 
of seeing this curious and useful art practised. 

In plate V. fig. 1 shows a front and end view of part of a 
VOL. I. K 
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brass-mounted lathe, containiDg a steel collar A, and mandrel 
B. The bottom plate of the frame is dovetailed at c» so 
as to enter a dovetailed groove made in a corresponding 
plate fixed to the workboard, and where it can be made 
fast by a screw ; and when not in use it may be removed 
from its place, and then the board is clear for other tods 
necessary in this art. 

The end of the mandrel is tapped, or cut into a fine screw, 
externally and also internally, in order to receive various 
sized chucks, such as are shown in figures 2, 3, 4, 5, 6, 
7, and 8. These chucks are shown of their proper sizes, 
the frame and mandrel however being drawn to a scale of 
only one half their real dimensions. 

Fig. 2 is a side view of one of the chucks, it having a 
Irass conical pin a, or axis, fixed to it, which has a thin 
circular plate of metal, b, fixed to its end by a screw or 
rivet. Plates of this kind are made either of copper, steel« 
brass, or soft iron ; and they are used to slit the rough 
rubies, or other suitable stones, into thin lamina or plaites, 
which is done by applying powdered bort to the edge of 
the thin plate, when it is fixed in the lathe and set in rapid 
motion. The rubies or other stones to be slit are fixed to 
any convenient handle by shell-lac, which is the cement 
most commonly used ; and being held in contact with 
the edge of the slitter, a thin plate or slice will soon be 
separated. Several of these thin slips or plates are then 
cemented to a flat plate of metal, and being pressed in 
contact with the surface of a brass mill or flat lap, shown 
at fig. 11, well charged with bort^ by it being imbedded, 
or either hammered or rolled into its surface, the whole 
of the plates will be reduced to one uniform and even 
plane surface, but in this case they will be what is tech« 
nically called grey. A copper mill, of the same size, is 
then fixed in the lathe, and charged vnih the finest dia- 
mond powder, which produces the requisite polish, and 
consequently finishes one side of each plate or slip. They 
ire then taken ofi^ the metal plate, and being leversed^ 
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they are then again cemented upon the metal plate, and 
the other rough sides treated in the same manner, by which 
meims they will be made nicely parallel, and both sides 
be beautifully polished. 

The next department is that of drilling ; this is effected 
by selecting a very delicate splinter of £am6nd from a 
par<;el of bort slightly powdered, which is then cemented 
to the end of a piece of fine steel wire, the sharp, angular 
point of the diamond protruding. This drill is fixed 
into a snitable chuck ; and when it is screwed in the lathe, 
and set in motion, the slip of ruby, being previously 
cemented to a suitable plate of metal, is held or slightly 
pressed against the point of the drill, until a Tery fine 
conical hole is made nearly through it. The slip of ruby 
is then turned, and cemented to its plate again ; and the 
drill completes the piercing, by meeting the part or cavity 
made as before described, the hole being formed of two 
hollow cones, meeting each other at their apexes. 

When the thin slip of ruby has been drilled, as above 

described, it is fixed on a fine steel arbor, as seen in fig. 4, 

where it has its external edge turned perfectly true, by a 

piece of diamond bort with a sharp edge to it, and which 

is soldered or cemented to the end of a suitable piece of 

steel or iron wire; and when so turned, it is fit to be fixed 

in a small brass ring or setting, if for a clock ; but if it is for 

a watch, a proper recess is made for it in the cock, dovetail, 

or other part to which it is to be applied ; and it is held 

fast by very delicate screws, the heads of which are broad 

enough to secure it by pressing upon its edge. Fig. 9 

shows a section of a ruby hole, upon an enlarged scale. 

In this figure the double conical form of the drilled hole 

will be plainly seen. But as the mode of drilling above 

described leaves the surface of the hole grey, it[is afterwards 

polished^ by means of a fine piece of steel wire, charged 

with diamond powder of the finest sort, and applied while 

the stone is turning rapidly in the lathe. In order to 

facilitate the process oi polishing the boles, the stone is 

k3 
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turned so as to fit a small recess formed in a chuck, where 
it is held by friction; and when one side, or hollow cone, is 
polished, the ruby is reversed in the chuck, and then the 
other side, or hollow cone, is polished also. 

When perfectly cylindrical holes are required, then 
a very fine-tempered steel wire is to be fixed in a chuck, 
as seen at fig. 4 ; and tjbe stone to be drilled is fint 
marked, or slightly punctured, with a diamond drill, and 
then the fine steel wire being supplied with fine bori,'sL 
^cylindrical hole will soon be made, by the rapid motion of 
the steel wire, the point of it being repeatedly charged 
afresh with the bort. The polishing of the hole is effected 
in the way above described, namely, with fine diamond 
powder. 

Fig. 10 shows a section of a ruby pivot hole, upon the 
same magnified scale, placed in a recess formed for it iu 
the cock of a watch, a fragment of the cock being seen at 
c c ; d is the diamond, or ornamental stone, cemented in 
a steel ring, upon which the screws s e take a bearing, 
and thus confine the ruby hole firmly in its place. The 
pivot, with a fragment of its arbor, is seen at E. 

Fig. 11 represents one of the diamond drills, upon a 
magnified scale, the piece of diamond, cemented to the 
end of the wire, being so small as not to be seen with the 
naked eye, if it were shown of the real size. Other larger 
, rhomboidal splinters of diamond, however, are also shown 
in this figure. 

Fig. 13 is an edge view of one of the metal mills, or 
laps, used for reducing the slips of ruby to a flat surface, 
. when the face of the mill is charged with powdered bort. 
Hard brass is most commonly used to be charged with 
bort, and copper for polishing with the fine diamond 
powder. 

In the variety of escapements applied to clocks, 

watches, and chronometers, there are frequently parts that 

. require the application of rubies, or other hard stones, to 

prevent the abrasion or reduction of the surfaces that 
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must otherwise take place, from the wear that is ineyit- 
able in such delicate pieces of machinery. It is mostly in 
the case of the pallets that such additionis are necessary. 
These arc generally made with surfaces, which are either 
flat, or portions of cylinders. 

. Fig. 13 shows, upon a magnified scale, a pallet^ formed 
of a' flat slip of ruby or other hard stone; the upper and 
lower edges or faces of it are made cylindrical. ' If the 
piece of ruby is very small, it may be reiduced to flatness 
on one side, by cementing it to a small plate of steel, 
which has a minute conical hole made through it, as 
shown in the plan of both sides of it, and also in the edge 
view of it, in fig. 14. When the stone is cemented to the 
steel plate exactly in the centre, a small quantity of 
powdered bort and olive oil is laid on the surface of a 
piece of flat ground plate glass ; and the stone being laid 
on it, a small steel point is pressed into the conical hole 
in the steel plate, and which thus forms a very simple 
kind of universal-joint, that will enable the workman to 
produce one flat face upon the piece of stone cemented 
to the steel plate, if he rubs it in a circular direction on 
the surface of the piece of plate glass, while the steel point 
placed in the minute conical hole is kept nearly perpen- 
dicular. 

As this produces a grey surface, a fine polish may 
afterwards be given to the stone, by rubbing it on a 
surface of copper, with fine diamond powder. But where 
the surfaces are not to be submitted to the action of 
attrition, it is useless to polish them so highly. 

I shall now call the attention of your readers to the 
methods adopted to form and polish the cylindrical sur- 
faces of the acting partly of clock or watch pallets. 

Fig. 6 shows a plan, and side elevation, of a chuck or 
tool for forming cylindrical surfaces, both internal and ex- 
ternal. Fig. 7 is a section, through the c^tre of it. The 
small screw, seen in the elevation and section, is that which 
fixes it in the screwed hole made to receive it in the man- 
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drel of the lathe. The projecting cylindrical rim^ or ring, 
/, is the part that is used, when charged with bort, to pro- 
dace the Cylindrical faces upon the pallets before named ; 
^ is a small tempered steel pin, or axis, made fast in the 
chuck to receive a small sliding tool, to which the pallet 
is fixed by cement. Fig. 15 represents a front elevation, 
and fig. 16 a side view, of the sliding tool complete. 
Fig. 17 shows a front elevation of it, with a pallet cemen- 
ted to it, in a position to have a cylindrical surface formed 
on its under edge, as shown at h. Fig. 18 is a stud or 
collet, having a fine hole through its centre, which fits 
upon the small steel pin g, seen in figures 6 and 7. 
Fig. 19 is a stud that screws upon the tapped end of 
fig. 18, and permits the forked plate i, as seen in figures 
16 and 16, to slide freely between them. 

When the ruby pallet is cemented properly, as shown 
in fig. 17, the collet, and its sliding forked plate, is placed 
on the pin ^, fig. 6, when the pallet must be pressed down 
upon the rim, or projecting ring of the chuck/, by holding 
the small wire handle F between the fore finger and the 
thumb ; and as the rim or ring is charged with bort, or 
diamond powder, as the case may require, the curve pro- 
duced will be a portion of the circle shown at f, and 
which may be varied at pleasure, by using either a larger 
or a smaller ring. 

When external curves are requisite, the piece of ruby 
should be fixed by cement to the upper end of the forked 
plate, as shown in fig. 15, and in this state it can be 
applied to the internal surface of the ring /, fig. 6 ; ^d, 
consequently, an external curved surface will be produced, 
which may, of course, be varied by using a ring on the 
chuck, of smaller or larger dimensions. 

I shall here observe, that it is always requisite to make 
a model of the pallet in brass first, and when its true 
shape has been most accurately determined, then the 
ruby is to be made a fac simile of it, and cemented into 
the cavity formed for it, in the usual manner. It may also 
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also be necessary to observe, that I do not mean, in this 
article, to enter into a full detail of the particular niceties 
of watch and clock jewelling ;.my intent being merely to 
give a few hints relative to the use of the diamond, in 
Ihis delicate and useful art. 

{To be continued.) 



XXXV. — Observations relative to some of the Mountain 

Districts of Pennsylvania, and the Mineral Resources of 

that State, in its Anthracite, Bituminous Coal, Salt, 
and Iron, with Miscellaneous Remarks. By James 

Pierce*. 

A CONSIDERABLE proportion of the state of Pennsylvania 
is occupied by mountains, generally uninviting to the set- 
tler, and mostly remains in a state of nature. It is crossed 
by the Blue Ridge, Alleghany, numerous minor ridges, 
and extensive tracts of elevated table land, that spread 
over an average width of 150 miles. Though undesirable 
for agriculture, much of this mountain region contains, in 
its anthracite, bituminous coal, salt, and iron, mineral 
treasures that will be a source of inexhaustible wealth to 
the state. 

In no part of the world is anthracite, so valuable in the 
arts and for economical purposes, found as abundantly as 
in Pennsylvania. Its cheap diffusion will be of incalcul- 
able advantage to the Atlantic States, where the increased 
expense of fuel begins to be felt ; and its further enhance- 
ment would limit the population, and materially interfere 
with the progress of manufactures. To agriculture it 
will be a material auxiliary : fuel being supplied from the 
interior of the earth, the surface can be more extensively 
cleared and cultivated ; and wherever our numerous calca- 
reous valleys are intersected by canals and navigable streams, 

* From Professor Silliman*? American Journal of Science and Arte, 
Tliis article is of so great interest, that we have preferred to gire it entire, 
long as it is. — ^Editoe. 
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lime, so valuable as a manure^ and in the arts, can be eal- 
cined at a low rate, by the aid of anthracite. Experience 
has demonstrated, that for the manufacture of iron this 
fuel is peculiarly advantageous, as it embraces little sul- 
phur, or other injurious ingredients ; produces an intense 
steady heat ; and, for most operations, it is equal, if not 
superior, to coke. Bar iron, anchors, chains, steam- boat 
machinery, and wrought-iron of every description, has 
more tenacity and malleability, with less waste of metal, 
when fabricated by anthracite, than by the aid of bitumi- 
nous coal, or charcoal, with the important additional ad- 
vantage of a diminution of expense, at least fifty per cent, 
in labour and fuel ; and iron castings are stronger when 
the melting has been effected by the aid of anthracite. 
Possibly, in the quick process of heating and fusing, it 
communicates less carbon and oxygen. For breweries, 
distilleries, and the raising of steam, anthracite coal is 
decidedly preferable to bituminous coal, or other fuel, the 
heat being more steady and manageable, and the boilers 
less corroded by sulphureous acid, while no bad effects are 
produced by smoke and bitumen. 

The anthracite of Pennsylvania is located between the 
Blue Ridge and the Susquehanna, and has not hitherto 
been found in other parts of the state, except in the valley 
of Wyoming. 

The anthracite district is principally occupied by moun- 
tains running parallel to the Blue Ridge, often broad, with 
table land summits, and rising generally about 1500 feet 
above the ocean. With the exception of a few narrow val- 
leys, this region has little surface inviting cultivation. The 
summits, by repeated fires, have been divested of much 
timber, leaving, thinly st;attered, pitch and yellow pine, and 
white oak, and are generally too stony for tillage ; but they 
may, at some future period, afford good ranges for cattle 
and sheep. In an extensive elevated valley, bordering 
upon the head waters of the Lehigh, there b much 
land clothed with a dense forest of beech, hemlocjs, maple. 
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birch, &c., with a good soil for grazing. The anthracite 
mountains, and ranges connected with them, are mostly 
in a state of nature, and afford retreats for wolves, panthers, 
bears, deer, and other animals resident in the unsettled 
parts of our country. In passing from the Berwick turn- 
pike road toWilkesbarre, in a distance of thirty-five miles, 
I noticed but three dwellings, and two of these were log 
taverns lately erected. Between twenty and thirty paa- 
thers have been killed, within three years, by the hun- 
ters of Lowrytown, a settlement recently founded on the 
Lehigh. 

The rocks of the above described region are of the 
transition class, and present little diversity, being princi- 
pally grey wacke slate, which occurs in abundance, loose, 
on the surface and in ledges. It is sometimes based on 
old red sand stone, and surmounted by an unstratified 
rock, an aggregate of quartz pebbles of various dimensions, 
with a cemefit principally silicious. In the Blue Ridge, 
in addition to the above described rock, a silicious grey 
wacke, resembling fine grained granular quartz, is common. 
It appears in some places massive, but is often slaty. Its 
cement is merely silicious ; some alumine, however, is in- 
dicated in its composition. 

The beds and veins of anthracite range from north-east 
to south-west, and may often be traced for a considerable 
distance by Uie compass. The veins have the inclination 
of the adjacent strata of grey wacke, with which they often 
alternate, usually between 20^ and 45^. In a few places 
they are horizontal and vertical. The beds and veins of 
anthracite have narrow strata of dark-coloured, fine- 
grained, argillaceous schist, for the roof and floor. This 
slate generally contains sulphuret of iron, and disintegrates 
on exposure to the air. The sulphates of alum and alumine 
are often observed in the schist, and it frequently presents 
impressions of plants, and sometimes of marine shells. Im- 
pure pulverulent coal is usually connected with this slate, 
and it is said to be a good material for printers' ink. 
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Anthracite has been found in the greatest quantity in 
sections of the coal region most accessible by water, fix* 
tensive veins and beds range from the Lehigh to the Sos* 
qnehanna, crossing the head waters of the Schuylkill and 
Swatara> about ten itiles north-west of the Blue Bidga^ 
and it abounds contiguous to the Susquehanna and Lacka- 
wanna. But in no part of the district does anthracite oc- 
cur in such apparent inexhaustible beds, or is so abundantly 
Iraisedy as in the vicinity of Mauch Chunk, a village situ* 
ated on the Lehigh, thirty-five miles from Easton, and on^ 
hundred and eight, by water, from Philadelphia. 

The coal is there excavated on the flatsummit of the 
mountain that rises near 1500 feet above the ocean. It is 
of good quality, and presents beds of unparalleled extent; 
is disclosed for several miles on the summit, wherever exr 
cavations have been made, and is indicated in many places 
by coal slate, in a pulverulent state, on the surface. The 
mountain rises with steep acclivity, particularly on the 
north-west side, and when penetrated at various alti- 
tudes, discloses coal at about the same distance from the 
surface. Strata of grey wacke slate, containing mica, 
sometimes rest on the coal, parallel with the mountain side^ 
In the deep excavations made on the summit, no tenninar 
tion of coal bed has been found, and it is not improbable 
that anthracite forms the nucleus of the mountain for a 
considerable distance. 

The coal is rendered accessible by removing from the 
flat summit gravelly loam, which is from a few inches to 
four feet in depth, and disintegrated slate, with impure 
coal, from two to four feet. The coal rests in a horizontal 
position, narrow parallel seams of argillaceous schist inter- 
vening. This schist exhibits saline efflorescences. Strong 
chalybeate springs, holding in solution sulphate of iron, 
issue from the mountain's side. The coal excavation on the 
surface is extensive, and from thirty to forty feet in depth, 
forming a hollow square, bounded by lofty mural preci- 
pices of coal. Waggons are admitted by avenues that serve 



On the Anthracite, i^c, of Pennsylvania. 1S9 

to discharge water from the mine. The coal is easily de- 
tached by picks and bars. From this bed, in 1825, about 
750,000 bushels of coal were sent to Philadelphia, and it 
is expected that a million of bushels will be forwarded the 
current year. The expense of raising coal is forty cents 
ike ton. 

The coal mountain range i^ reported as extending in a 
south-west direction to the Susquehanna. To the north- 
east, beyond the Lehigh, it is connected with Broad 
Mountain, the first considerable elevation west of the 
Blue Bidge, or Kittetany mountain, as it is sometimes 
called. 

Bocks in place rarely occur on the table land summit, 
adjacent to the coal bed. Old red sand stone exists in 
places near the mountain's base, with superincumbent 
strata of grey wacke slate, and silicious aggregate of 
quartz pebbles, resembling the mill-stone quarries of the 
Shawangunk mountain, which probably may be put to 
the same use. 

About ten miles of the coal mountain^ the village of 

Mauch Chunk, and an extensive tract adjacent to the 
Lehigh, are the property of a company having a capital of 
a million of dollars, incorporated by the legislature of 
Pennsylvania. They have constructed a good turnpike, 
that rises gradually 936 feet in nine miles, the distance 
between Mauch Chunk and the coal bed. The coast of 
transportation by this road is sixty cents the ton ; about 
seven tons are conveyed with ease on two waggons, drawn 
by four horses. 

A railway has been surveyed on the mountain's side to 
the coal bed*. It will be single, with places for turning 
out, and terminates near the Lehigh, at an elevation of 
about 200 feet above its level. The coal, in its descent 
from thence to the yard, or boats, can be riddled of earth 

* Now completed ; see an extract from a letter from Erskine Hazard, 
fisq., to Jacob Perkins, £sq*» civil engineer, in our last nmnber, p. 123.'-<- 
^Editor. 
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anil fine particles. Iron waggons, carrying three tons of 
coal, will descend on the railway, by their own gravity, 
regulated by a piston connected with the wheels, and 
working in a horizontal cylinder with valves and stop- 
cocks. The resistance of air or water in the cylinder 
will be sufficient to retard or arrest the waggons in their 
course*. 

It is calculated that the expense of transportation on the 
railway will not exceed twenty-five cents the ton. 

The Lehigh company are endeavouring to procure coal 
two miles and a half from Mauch Chunk, by tunnelling 
200 feet below the precipitous ridge, that occupies the 
eastern brow of the coal mountain. The excavation, of a 
sufficient magnitude for the passage of teams, has been 
extended more than 600 feet in a hard rock of quartz 
pebbles, without finding coal. Twelve workmen are con- 
stantly employed, and have advanced about a foot each day. 
Shafts have been sunk sixty feet in the table land, at the 
bdse of the narrow rocky ridge : good coal was found after 
penetrating seven feet of earth and slate. The bottom of 
the shaft is supposed to be eighty feet above the 'tunnel. 
If no coal is struck in proceeding horizontally, the tunnel 
will still be serviceable for discharging water from the 
great coal bed above, and to receive coal from that bed 
which may extend to within a short distance of the exca- 
vation, and can be worked in horizontal galleries. The 
sides of the ridge, above the tunnel, are too precipitous 
for the passage of waggons. The elevated summit of the 
ridge commands a view of many wild, rocky, wood-clad 
ranges, and deep ravines. 

The improvement of the navigation of the Lehigh is one 
of the conditions annexed to the charter of the company : 
this has already been efi*ected in respect to a descending 
navigation from Mauch Chunk to the Delaware, and fiir- 
ther improvements for an ascending navigation, and to 

* A similar contrivance hag been applied to cranes in this countryf by Mr. 
DaTid Hardie. — ^Editob. 
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extend the water communication up the river to Stoddarts- 
ville, are in progress. The Lehigh is a copious rapid 
stream, that has its origin among wood-clad rocky moun- 
tains, forty miles north-west of Mauch Chunk. Its waters 
are pure, and well stored with trout, pike, sunfish, catfish, 
eels, perch, and other fish. There is much good pine and 
other timber adjacent to the Lehigh, eighteen miles above 
Mauch Chunk, much of which is the property of the com- 
^any» who have formed a settlement for cutting and raft- 
ing timber, at which they employ 150 men. The descent 
from Stoddartsville to Mauch Chunk is 925 feet, and 
for the effectual improvement of the navigation, thirty- 
eight large dams will be required. They will afford valu- 
able sites for mills and manufactures. When the contem- 
plated improvements are effected, the Lehigh will be na- 
vigable within twelve miles of the rich valley of Wyoming, 
and much of the wheat of that section of country, which is 
now transported sixty miles to Easton, may find a readier 
market on the Lehigh. The descent from Mauch Chunk 
to Easton is 364 feet, to overcome which, it is calculated 
that 21 dams and 52 locks will be necessary. Many dams 
have been already constructed of pine trees, at an expense 
of about three thousand dollars each. They are placed at 
the heads of rapids, enabling the navigator to command an 
artificial flood, when the stream, from its dispersion, would 
not otherwise admit of the passage of boats. Water from 
the dam is copiously admitted into the sluice that extends 
to the foot of the rapid. The gates, in the lock at the 
bead of the sluice, of peculiar construction, were invented 
by one of the managers, Mr. White, to whom the company 
are indebted for many ingenious improvements. The 
gates are attached by hinges to the bottom of the lock, 
and rise by the force of water admitted from a culvert 
constructed parallel with the lock, and remain suspended, 
forming a section of the dam. If the gate of the culvert 
' is closed, the water between the gates passes off, and they 
fall by their own weight and the pressure of the water from 
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ike dam. To facilitate an ascending navigation, short 
canals to the termination of the rapids will be required. A 
canal of a mile and a quarter, commencing at Mauoh 
Chunk, has recently been excavated: the locks are of the 
new construction above mentioned. 

The Lehigh, from Mauch Chunk to the water gap, eleven 
miles, winds between rocky mountains, with a brisk cur- 
rent, but presents no falls. The road usually runs near the 
stream, and sometimes at a considerable elevation above* 
on the steep mountain's side. In its passage through the 
Kittetany, or Blue Bidge, the river has a pretty tranquil 
and but slightly inclined course. On the adjacent eleva- 
vatiou, yellow pine, hemlock, and spruce firs, are inter- 
spersed with trees of annual verdure. From the water 
gap to the Delaware, the river pursues its course in a deep 
ravine, with rarely alluvial borders of much extent, and 
is seldom seen from the road. The soil in this district of 
country generally rests ou limestone sinks, indicating caves, 
and fissures in the rocks are often observed, and will 
render canal making in places difficult. From the con- 
fluence of the Lehigh with the Delaware to tide water, 
the descent is 150 feet. The rapids of the Delaware, in 
dry seasons, present great impediments to forwarding coal. 
A canal will probably be found indispensable to secure a 
permanent ascending and descending navigation of this 
stream. Boats are rarely lost in the descent. 

Coal is conveyed to market from Mauch Chunk landing 
in flat bottomed shallow boats, twelve feet wide by sixteen 
in length, connected by hinges, and denominated boats in 
section. Six or seven of these boats, each laden with ten 
tons, are usually united, and are navigated to the Dela^ 
ware by four hands : from thence to Trenton five are re- 
quired. Six days are commonly occupied in the descent 
to tide water, and in the return. The boats are disposed 
offer lumber. The construction of the boats, indepen-> 
dent of materials, costs sixty cents each. If formed of 
pine plank, they are probably disposed of without losi^ 
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when the navigation is completed. The boats can be con* 
ducted by small steam-yessels, and retarned, producing an 
ifllpoFtant saving. At present, the expense of raising and 
transmitting coal from the Lehigh beds to market, is less 
than from any part of the coal regions. It does not exceed 
two dollars the ton of twenty-eight bu^els, and will be 
materially lessened by the construction of canals and rail- 
Wiiys. If, as is probable, the price in Philadelphia should, 
under c(mipetition, be reduced to four or five dollars, this 
eoal trade will still afibrd a large profit on the capital em*:- 
ployed. When the numerous canals connecting the ex- 
tensive eoal region of Pennsylvania with the navigable 
waters of the sea-board shall be accomplished, coal will be 
far the most economical fuel for our commercial towns, 
and parts accessible by water. In large cities, it will be 
(Hiecaliarly valuable from its safety, and may save consi- 
derable expense in the construction of dwellings. By adopt* 
itig stave furnaces and pipes, they can dispense with chim- 
ilies and fire-places, and the removal of soot and obstruc- 
tions by sweeping will not be required. 

In the valley of the Delaware, which in the latitude of 
iEaston has a width of thirty miles, presenting a rich soil, 
with a calcareous basis, anthracite will be of great utility, 
from the low rate at which it can be afibrded, superseding 
the necessity of retaining groves for fuel, now frequent on 
superior arable land, and will enable the manufacturer of 
Ume to furnish that valuable manure at a very low rate. 
It is now calcined in kilns, which may be continued in use 
without intermission, at the cost of two cents the bushel, 
by the aid of anthracite. From twenty to thirty bushels of 
lime can, in ordinary kilns, be daily subtracted from below. 

The village of Mauch Chunk is situated on the western 
bank of the Lehigh, in a deep romantic ravine, between 
roeky mountains, that rise in some parts precipitously to 
800 or 1000 feet above the stream. Space was procured 
for dwellings by breaking down the adjacent rocks, and 
by filling a part of the ravine of the Mauch Chunk creek. 
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A portion of this stream has been transferred to an ele- 
vated channel^ and is used to propel a grist mill. Within 
six years the Lehigh company have erected, and are 
the proprietors of about 120 dwellings and buildings 
of every description, including a large hotel, a store, two 
furnaces, a grist mill, and several saw mills : about 800 
men are employed by the company. Stricter moral obli- 
gations are here subscribed to and observed, than could 
be enforced by a state, or the general government, as the 
penalty of violation is dismissal, without reprieve, from a ' 
very desirable service, and the ejectment of tenants at will 
from their dwellings. * 

Tippling houses, and the retail of ardent spirits, are not 
tolerated. There is but one tavern and store in the village, 
and they are owned by and under the control of the com- 
pany. Drunkardi^ are not suffered to remain. Abuse or 
neglect of their families, and cruelty to cattle, are grounds 
of dismissal. There is no regular place of worship, but 
clergymen of every denomination are invited to preach, 
and dissipation is prohibited on the sabbath. By a small 
annual contribution from each workman, and heads of 
families in the village, an able physician is procured, who 
attends the sick without further compensation. 

Labourers, in the employment of the company, are fur- 
nished with daily rations of whisky— a practice to be de* 
precated, as inducing habits of intemperence. Beer should 
be substituted, as was once contemplated. More than an 
equivalent in money is now offered to those who abstain 
from ardent spirits, so unnecessary for the performance of 
labour, which considerably enhances the receipts oCthose 
who accept of the terms. 

. The company have a small furnace, in operation, which 
produces daily about 3500 pounds of castings. The ore 
used is of good quality, procured twenty miles below, 
near the Lehigh. A ton of coal is exchanged at the fur- 
nace for the same weight of ore. Limestone, necessary 
for a flux, is furnished at the same rate. A third part of 
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bog ore, found near the village, is mixed with the pur- 
chased ore. The head workman informed me, that by 
blending a tenth part of pounded anthracite with ehar^ 
coed, in smelting, a third more work is done in a given 
time than would be produced by charcoal alone. Pigs 
are melted for castings entirely by pounded anthracite, 
producing better casting and great diminution of labour. 
A stronger blast, however, is necessary for anthracite, 
than is required for charcoal. Sledge hammers, cast 
from meltings by anthracite, have been found sufficiently 
strong to be useful. The coal is pounded in a water mill. 
A large furnace has recently been erected by the com- 
pany, where castings for the railway will shortly be 
produced. 

Several bodies of anthracite occur north-west from the 
coal beds of the Lehigh company, and about eleven miles 
from Mauch Chunk. The most extensive is situated in the 
Beaver meadow, south of the Berwick turnpike. It has 
been ascertained to be more than fifty feet in thickness, 
and of a quality equal, if not superior to the Lehigh com- 
pany's. A considerable quantity has been raised this season, 
and conveyed to the Lehigh for shipment. By a railroad, 
this coal may be brought at a moderate expense to naviga- 
ble waters, and be productive. 

In travelling north from the Berwick turnpike, I ascer- 
tained, that veins of coal range in a northern direction from 
the Beaver meadow for many miles. One was mentioned 
as existing three mUes from Lowry town. 

Coal has not yet been discoved in Pennsylvania to the 
north-west of the Lehigh ; but as it is an unexplored region 
of the same geological character, rocks, &c., with the 
anthracite district, it is not improbable that it may be dis- 
covered in that direction, and it is rendered more probable 
by the existence of narrow veins of anthracite in the gray 
wacke emiinences of Sullivan and Ulster in the State of 
New York, connecting the ' Catskill mountains with the 
anthracite ranges of Pennsylvania. With the exception 
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of a Tein of anthracite, said to have been recently disco- 
vered in the Delaware water gap, that mineral does not 
occur within ten miles of the Blue or Kittetany mountains, 
or of the Shawangunk, a part of the same chain, and which 
presents similar rocks. 

From the principal coal bed of the Lehigh Company, to 
a considerable branch of the Schuylkill, the distance is 
but three miles. The navigation of this stream is suscep- 
tible of improvement, and may, at a future period, be the 
medium of conveyance of coal found on its borders. 

Between Mauch Chunk coal bed and Mount Carbon^ a 
distance of eighteen miles, veins of coal running in a south- 
west direction occur. It is mountainous, unsettled, and 
but little known. 

Next to Mauch Chunk, Mount Carbon, or Pottsville, as 
it is now called, situated at the head of the Schuykill ca- 
nal, has been the principal source of the supply of anthra- 
cite. Many large veins are worked within three miles of 
the landing ; and some have been opened seven miles to 
the north-east, in the direction of the Lehigh beds. The 
chief veins wrought are, one situated on an eminence, 
adjacent to the village ; Bailey's mine, about two miles from 
Pottsville, and near the turnpike to Lunbury, and on the 
turnpike to New York Schuykill coal company, about 
three miles from the village. On almost every eminence 
adjacent to Pottsville, indications of coal are disclosed. 
The veins generally run in a north-east direction, with an 
inclination of about forty-five degrees, and are from three 
to nine feet in thickness. Commencing at or near the sur- 
face, they penetrate to an unknown depth, and can often 
be traced on hills for a considerable distance, by boring, 
in a north-east or south-west direction. Some veins have 
been wrought to the depth of two hundred feet without a 
necessity of draining, the inclined slate roof shielding 
them from water. Where the ground admits, it is consi'- 
dered the best mode of working veins to commence at the 
baek of ti coal eminence, or as low as possible, and work 
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up» filling the excavation with slate and fine coal, leaving 
a horizontal passage for the coal barrows* A section of a 
wide vein near Pottsville has been wrought by this mode 
seveial hundred feet into the hill. The same vein is ex- 
plored from parts of the simimit by vertical and inclined 
fibafts.. The coal and slate handled are raised by horse 
power, in waggons, by a railway that has the inclination of 
the vein. Veins of coal alternate with gray wacke slate 
in the hill. Vegetable impressions sometimes occur in 
the argillaceous schist that forms the roof of the Pottsville 
coal veins. 

On the extensive tract occupied by the New York com- 
pany, coal is reported as inexhaustible. I was informed 
by the company's superintendant at Pottsville (Mr. 
Baker), that coal beds, from forty to one hundred and fifty 
yards in width, are there indicated by coal slate ; good 
coal is found in boring between the layers of slate ; but 
they have not been much explored ; in one or two places 
veins in vertical and horizontal positions occur ; but they 
have generally, on the lands of the company, the usual 
inclination and direction. About three hundred men are 
employed by this company. 

It is contemplated to render a western branch of the 
Schuylkill navigable, which'will give easy access to a large 
body of coal, the property of the New York company, 
sitnated five miles, from Pottsville. 

Goal at the head of the canal is sold for ten cents the 
bushel. The raising costs about three, and cartage a cent 
a mile ; the canal tolls amount to about five cents and a 
half, and freight near four, making the whole expense from 
the mine to Philadelphia from four dollars to four and a 
half the ton, according to the location of the coal bed, or 
economy used. A considerable saving in the item of 
cartage would be effected by the formation of railways to 
the principal mines. They are generally situated consi- 
derably above the landing, and present a descent most <df 
the way to the ooal yards. It is probaUe that there Will 
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be a further extension of the canal into the coal Fegion, 
which with the formation of railways will give access to 
coal beds otherwise too remote for profitable working. 

Should it be found necessary, to enable the proprietors 
of coal beds at Pottsville to come in competition in the 
market with coal from other localities delivered at a cheaper 
rate, the canal company will find it for their interest to 
lower the rate of toll, and would be compensated by an in- 
creased quantity shipped. 

From Pottsville to Philadelphia, a distance of 132 miles, 
the descent is 588 feet. The navigation of the Schuyl- 
kill is improved by alternate dams and canals. Between 
the coal mountains and the Blue Ridge, the canal passes 
through a wide, extensive, elevated, and very broken 
valley, of a generally poor soil, partially cultivated, and 
thinly occupied by inhabitants of German descent, who 
speak the language of their ancestors. It was represented 
that not one in ten could converse in English. There is a 
narrow range of limestone in parts of this valley, lEidjacent 
to the Blue Bidge. 

The passage of the Schuylkill and canal through the 
Blue Ridge is interestmg. The mountains bordering the 
ravine are lofty and precipitous, presenting ledges of old 
red sand stone^ with coarse and fine silicious gray wacke. 
The turnpike road winds on the mountain's side at a con- 
siderable elevation above the stream. The navigation 
through the pass is effected by stone dams of magnitude, 
and permanent construction ; one of them is of thirty feet 
altitude. Groups of locks, water falls, and broad sheets 
of water, were frequent. The expense of lockage would 
here have been considerably lessened by adopting the in- 
clined plane. From the Blue Ridge the Schuylkill, for 
forty or fifty miles, winds through a valley in which there 
is limestone, the fissures and cavities of which in some 
places rendered the formation of a canal difficult. I no- 
ticed four miles from Reading, and not far from the river, 
extensive beds of rock, closely resembling in composition 
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and colours the calcareous breccia of which the columns 
in the capitol at Washington are formed. 

The navigation of the Schuylkill has been much inter- 
rupted by droughts the past season, and frequent repairs 
required. Boats have often grounded in the shallow 
water of dams. It will probably be found advisable to 
concentrate the water in a canal for most of the distance. 
Fevers^ so generally prevalent within a few years in the 
valley of the Schuylkill, have been attributed by some to. 
water stagnating in the dams. 

The village of Potts ville, of recent origin, contains 
several good stone dwellings and stores. A weekly jour- 
nal> edited with ability, is here published. A reading room, 
containing many books and periodical publications, does 
much credit to the village. 

Beds and veins of coal occur in numerous places between 
Pottsviile and the Susquehanna, and are found on the 
side of Broad, mountain, a central elevation. Mines are 
opened and worked at the head waters of the Swatara and 
Stony creek, at Peters' mountain, and a few miles east of 
Danville. 

South-west of Pottsviile the coal becomes more easily 
ignited, and that at Peters' mountain is reported to con- 
tain bitumen. It is probable that the coal of that vicinity 
emWaces, like the Wilkesbarre, much more inflammable 
gas than the Lehigh, which may have led to the supposi- 
tion that it was bituminous. 

The coal from this part of the state can be forwarded to 
Philadelphia by the aid of railways, and lateral canals com- 
municating with the Union Canal, which runs through a 
fertile limestone valley, in a parallel course, and at no 
great distance from the coal hills. 

Anthracite is found on several of the streams that dis- 
charge into the Susquehanna, on its eastern side. A large 
bed, not yet opened, exists a few miles eastwardly from 
Berwick, and numerous veins occur from an elevated part 
• of the Wilkesbarre mountain, to the Kingston and Shaw- 
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nese mountains, that form the western border of the baaui 
of Wyoming. No anthracite has been discovered to the 
west of these mountains, or north of the Lackawanna 
range, with which they are connected. 

Veins of coal in the vale of Wyoming are not only 
very numerous, occurring on almost every farm, but many 
are of uncommon thickness, in some instances from eighteen 
to thirty-jBve feet ; and the vegetable impressions arq far 
more abundant and diversified than were elsewhere ob- 
served. At Bowman's, one of the most considerable mines 
now worked, they are particularly numerous, pervading 
the superincumbent strata. The vein is about eighteen 
feet thick, and wrought in galleries. The coal, which is 
very compact, is detached by blasts. The inclination of 
the vein is about one foot in four. 

There is less uniformity in the angle of inclination and 
direction of the coal strata in this neighbourhood, than 
was observed near the Schuylkill. They approach nearer 
to the horizontal. 

From the abundance of sulphuret of iron in the slate 
contiguous to, and dividing coal veins, the springs proceed* 
ing from the coal beds and the Susquehanna are strongly im- 
pregnated with salts. These mineral waters often occur, 
in both mountain and valley, and indicate beds of coal. 

A canal route has recently been surveyed by state com- 
missioners, and carried through the valley of Wyoming, 
on rising ground west of the Susquehanna. When the 
work is accomplished it will lessen the charge of forward- 
ing coal to market from this vicinity, and the valley of the 
Lackawanna. From Wilkesbarre to the Chesapeake, the 
descent is about 500 feet. By the hazardous and preca- 
rious medium of the Susquehanna, coal cannot now be 
conveyed in arks for less than three dollars and a half the 
ton, which, with other charges^ makes the expense to the 
mouth of the river five dollars the ton. The Philadelphia 
market may be resorted to through the medium of the 
Union Canal. A canal to connect the Susquehanna 
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iji^ith the Lehigh is practicable. The distance to Phila- 
delphia, by this route^ from Wilkesbarre, is 102 miles ; and 
the lockage required, 1279 feet. 

The coal of the Susquehanna is readily kindled in grates 
pf ordinary construction; and by the experiments recorded 
\a No. 2, Vol. X. of the Journal of Science, it has been 
ascertained^ by the editor, to contain double the quantity 
of {lydrogen gas contained in the anthracites of the Lehigh 
and Schuylkill, and in bituminous coal, an important cha* 
racteristic not before suspected. The valley of Wyoming, 
and its valuable beds and veins^of coal, have been cor- 
rectly described in No. I. Vol. IV. of the Journal of 
Science, by Mr. Z. Cist, an able naturalist, whose recent 
death is lamented by all acquainted with his merit. 

I visited several large coal beds and veins in the valley 
of the Lackawanna; they run in a north-east course; 
some were wide, and the coal is of a good quality. Coal 
veins are of frequent occurrence from the confluence of 
the Lackawanna with the Susquehanna to near the head 
waters of the former river ; they are variously inclined, 
from nearly horizontal to an angle of forty-five degrees* 
Vegetable impressions are rarely, if ever, contained in the 
coal slate of these beds and veins. 

The most considerable body of coal in this region is situ- 
lated between twenty and thirty miles from the Susque- 
hanna, at the ragged islands, in a narrow valley, adjacent 
•to the Lackawanna, and in the bed of that stream^ which 
washes the southern base of the Lackawanna mountain, a 
lofty, rocky chain, that bounds the partially cleared valley 
of the Lackawanna to the north-west. This mountain ii 
well clothed with trees of diversified verdure. Good pine, 
and much heavy timber, principally hemlock, maple, beech, 
and birch, is found near its base, and adjacent to the upper 
part of the river. 

This coal bed, supposed to be very extensive, is the 
property of the Hudson and Delaware canal and coal 
company, and has been penetrated thirty feet without find- 
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ing the termination of the coal. From this bed, which 
rests in nearly a horizontal pdsition, a considerable quan* 
tity of excellent coal has been raised, bat from its low 
situation the excavation was soon filled with water. It 
has been occasionally cleared by pumps propeUed by water. 
It is supposed that there is sufficient descent of ground 
to free it by draining. The quarrying may perhaps be in- 
terrupted by floods. I observed on the south bank of the 
river a wide vein of coal, which rises above the stream 
with sufficient inclination to run galleries clear of the water. 
A large tract on the side of the mountain that ascends 
gradually to the east from the coal bed, has been cleared 
at the expence of the company, and a village will shortly 
arise. Coal beds extend several miles higher up the 
stream. In value, and good quality, the Lackawanna an- 
thracite may be advantageously compared with that of the 
Lehigh. The coal of this region will be conveyed to New 
York, a distance of 217 miles, through the medium of a 
canal now constructing under the able superintendance of 
Judge Wright, by the proprietors of the coal bed. This 
canal commences at the Hudson, near Kingston, and 
passes to the Delaware, sixty-seven miles, throygh a valley 
located between the Shawangunk mountain, and the gray 
wacke ranges, spurs from the Catskills. Except near the 
Delaware, and on approaching the Hudson, where consi- 
derable excavations in limestone and other rocks became 
necessary, there was little difficulty in constructing the 
work, as for much of the distance it passess through sandy 
and gravelly loam. For twenty miles it runs on the side 
of a mountain north of the valley, and at a considerable 
elevation. At the summit level the canal extends eighteen 
miles without a lock. It will probably be completed from 
the Hudson to the Delaware the present season. 

Beds of dark argillaceous schist, of small extent, are in 
a few places cut through. Limestone, of a good quality 
for calcining, occurs at the base and in places on the side 
of the Shawangunk ridge, adjacent to the canal in ap- 
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proachiDg the Hudson and Delaware, and will be useful 
(o the part of Pennsylvania situated between the Delaware 
and Susquehanna, in which there is no limestone. The 
construction of the canal up the Delaware, on its eastern 
bank to the Lackawaxen, a distance of twenty miles, will 
be arduous and expensive. For several miles it is carried 
on the steep rocky side of a mountain. The passage up 
the valley of the Lackawaxen will be comparatively easy. 
Parts of this valley are settled, and contain much alluvial 
land. About one thousand feet of lockage are required 
from the Hudson to the western termination of the canal. 
The coal bed is to be connected with the canal by a rail- 
way of a few miles, passing over a considerable eminence. 
Lumber and coal will for many years be the principal arti- 
cles transported down the canal. An extension of canal 
navigation up the Delaware into the State of New York, 
• which is practicable, would enhance the value of the stock. 
The rates of toll demanded for coal, will, if maintained, 
exclude individuals from participating in the coal trade 
through the medium of this canal. The canal will com- 
municate with a large tract of good grazing land in Wayne 
c^ounty, a part of the district called the beech- woods, that 
extends in Pennsylvania and New York about one hun* 
dred miles from north to south, and from ten to fifty miles 
in breadth. It is heavily timbered, principally with beech, 
maple, hemlock, and birch^ with occasional groves of good 
pine. The soil, often based on hard pan, is tenacious of 
manure and moisture, and good for grazing and tillage. 
Its surface is undulating, but rarely mountainous ; and a 
considerable proportion is sufficiently free from stone for 
the purposes of agriculture. Viewed from the eastern 
brow of an elevated range, situated between the Lack- 
awaxen and Lackawanna, this tract of country had the 
aspect of an immense plain ; its dense forest was dressed 
in the gay hues of autumn, blended with the perennial 
verdure of pine and hemlock. The bine peaks of the 
Catskill mountains to the north-east, towering far above 
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the general elevation, presented an irregular profile on the 
verge of the horizon. To the east, beyond the fire-seared, 
barren, rocky ranges of Pike county, the Sawangunk ^d 
Highland ranges were distinguished. Emigrants from 
New England are busily occupied in cutting out fanos in 
the beech woods. The first clearing is a work of toil; but, 
as there are no sprouts from roots, less labour is eventually 
required than to subdue some descriptions of oak land. 
From the little durability of hemlock, beech, and maple, in 
fencing, it may in time be necessary to substitute the loose 
gray wacke slate of the surface. Old red sand occurs in 
the gray wacke region, and often supports a good soil. 
Flocks of sheep may here be advantageously introduced. 
Through the medium of the canal, the farmers of Wayne 
and other coi^ities can be amply furnished with lime and 
gypsum, so useful in agriculture. 

. The western part of Pennsylvania is abundantly supplied 
with bituminous coal, as the eastern is with anthracite. It 
is found on the rivers Conemaugh, Alleghany, and Monon- 
gahela, and in numerous places to the west of the Alleg- 
hany ridge, which is in general its eastern boundary. It 
occurs on this mountain at a considerable elevation, an4 
elsewhere, in nearly a horizontal position, alternating with 
gray sand-stone, that is often micaceous and bordered by 
argillaceous schist. The veins are generally narrow, rarely 
above six feet in width. This mineral is abundant, and of 
Tery good quality near Pittsburgh, where it is valuable for 
their extensive manufactures. Beds of bituminous coal 
are reported as occurring in Bedford county, in the north- 
west part of Luzerne, and in Bradford county. In this 
last county, nine miles from the Susquehanna, there i3 an 
extensive bed of coal, regarded as bituminous. It has 
been penetrated thirty feet without fathoming the depth of 
the strata. 

Bituminous coal is abundant in Tioga county, state of 
New York, adjacent to the route of a feeder required for 
a canal contemplated, to connect the Susquehanna with 
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the Seneca lake. The summit level is forty-four feet above 
the river, and upwards of four hundred above the lake. 
It occurs on the Tioga, and on the Chemung, a branch of 
that river. When the canal communication is effected, 
the interchange of anthracite and bituminous coal for salt 
and gypsum will be highly valuable for Pennsylvania and 
New York. 

• Bituminous coal exists on the Loyal Sock and other 
streams that descend the western side of the extensive 
peninsula, situated between the north and west branches 
of the Susquehanna. 

The centre and northern part of this section of the state 
is elevated, and mostly in a state of nature. It is crossed 
by barren ranges, interspersed with valleys and well tim- 
bered table land, which will in time be occupied for grazing 
and tillage. The rocks of the eastern part that fell under 
my observation are transition, mostly gray wacke slate. 
lu the western part, adjacent to the west branch of the 
Susquehanna^ limestone is the predominant rock. 

This stream, for near fifty miles,, winds with a moderate 
current through a rich valley, with wide alluvial borders 
often occurring. The valley is bounded to the south by 
the Bald Eagle mountain, an extensive elevated rocky 
range. 

Springs, holding in solution muriate of soda, are common 
in various parts of the bituminous coal region ; they are 
generally weak near the surface, but deep springs, disclosed 
by boring, are often strong. One, containing as much salt 
as the ordinary waters of Salina, has recently been disco* 
vered, by boring, about twenty miles from Montrose, bor- 
dering on the state of New York. They occur in some 
of the southern counties of that state, adjacent to Penn* 
sylvania, and on the Loyal Sock and other streams, aux 
iliary to the west branch of the Susquehanna. 

But the mpst productive saline springs of Pennsylvania 
are situated on the banks of the rivers Conemaugh and 
Kiskaminitas, about thirty miles east of Pittsburgh. These 



156 On the Anthracite, kc, of Pennsylvania* 

liyers for many miles wind rapidly through rocky romantic 
ravines, bordered by hills of from three to four hundred 
feet elevation, that rise with steep acclivities, presenting* 
mural and projecting precipices of gray sand-stone, in 
places jutting over the road and torrent. The sand-stone 
is ordinarily fine, but is sometimes a coarse aggregate, 
principally quartz. Its thin lamina are generally in a 
horizontal position. The lower strata, often in a decom- 
posing state^ contain vegetable impressions. This rock 
usually rests on dark and very fissile argillaceous schist^ 
that contains much sulphuret of iron, and forms the roof 
and floor of numerous beds of bituminous coal, adjacent 
to these streams. These beds are from a few inches to 
five feet in thickness, and occur at various altitudes, from 
800 feet above the river to a great depth below. The 
salt works on the Conemaugh and Kiskaininitas, situated 
four miles apart, are supplied with water by boring. The 
richest water is procured by penetrating from four to five 
hundred feet. Copper tubes, 1^ inches in diameter, are 
inserted in the perforation, in which the salt water rises to 
a level with the river, accompaniedby sulphuretted hydro- 
gen gas, often in considerable quantity. This gas dimi- 
nished after many outlets had been made, and the water 
did not rise so high. In boring, fresh water is seldom 
found below one hundred feet from the surface. Veins of 
coal and slate were penetrated at various depths, and 
narrow beds of limestone, lying deep, were passed through. 
Some of the lower strata were represented as very hard, 
and others soft; this last is supposed to be gypsum. Salt 
springs are generally struck by boring, in the ravine at 
Kiskaminitas ; but in two instances the ground was pene- 
trated 450 and 650 feet, without meeting salt water. 

In the process of manufacturing, salt water is pumped, 
by horse power, into large troughs, where the earthy par- 
ticles, not held in solution, mostly subside. It is then 
passed into the boiling pan, which is of cast iron, and 
shallow. After boiling a considerable time, it is drawn off 
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into Tats, where the oxide of iron, which is abandant, and 
earthy salts, subside, together with a portion of muriate of 
soda. The clear brine is passed off to a boiler, in which 
the salt, in fine crystals, is precipitated, and then remoyed 
to drain. No use is made of the sulphate of soda, of 
which there is a considerable quantity in the water. It 
would, perhaps, be an improvement of the process, if the 
precipitation of the iron and earthy salts was effected with 
less boiling, and the salt crystallized in shallow pans^ by 
a heat short of ebullition ; the crystals would be larger, 
and the salt better, and less of it lost. Fine salt, made 
here, does not answer for the curing of provisions for ex- 
portation. 

The salt manufactured at Kiskaminitas and Conemaugh 
has some years amounted to 300,000 bushels ; it is sold 
from twenty to twenty-five cents at the works. The ex* 
pense of manufacturing does not exceed ten cents the 
bushel. A large portion of the numerous salt works are 
established near the river, in the ravines of the Kiskami- 
nitas, and coal for fuel is procured from veins situated 
above the works, in the side of the hill, and costs but a 
cent a bushel. 

Less salt is now made on the Conemaugh than in former 
years, as the springs are weak, and the price of the article 
too low to render it profitable. Seven years since, there 
was not a building in the ravine of the Kiskaminitas : it 
now contains a considerable population, and presents, at 
the base of a precipitous eminence, many dwellings and 
salt works, from which black bituminous smoke rises in 
clouds over the hills, or draws through the dusky valley. 
A clear stream, of considerable breadth, is seen rapidly 
winding among the mountains. 

The western canal of Pennsylvania is carried through 
the valley of the Conemaugh, and will add much to the 
productiveness of these works, and afford great facilities 
for the conveyance of salt to the Atlantic and Western 
market. At present, it is transported on waggons to the 
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east, and in boats, by a precarious navigation, down the 
Conemaagh and Alleghanjf rivers, to Pittsburgh. 

Muoh salt is made near Pittsburgh, from a fountain 
plrocured by boring 270 feet. The water is strong, and is 
raised by a small steam engine. There is little sulphate 
or carbonate of lime in the water. The salt is white, and 
of a good quality. This fountain is sufficient for the 
annual manufacture of 25,000 bushels of salt. Salt is 
manufactured in Pennsylvania at weaker sidine waters in 
the vicinity of the Ohio. 

There are salt springs on the Chenango, in Mercer 
county. Near the Mahony, in Beaver county, a fountain 
of salt water was procured by boring to the depth of 200 
feet. It is probable that strong saline water, in much of 
the western secondary country, may be obtained by boring, 
as it often occurs contiguous to bituminous coal, and is in- 
dicated by salt licks, and by slate containing sulphur. 

A canal route has been surveyed through the most fertile 
part of the counties of Pennsylvania bordering on Ohio, 
to connect the waters of the river Ohio with Lake Erie, 
which will give additional value to the products of agri- 
culture, and of the salt springs of that part of the state. 
In the summer of 1826 the price of wheat at Pittsburgh 
was but twenty-five cents the bushel; at the same time, 
adjacent to Lake Erie, from whence there was an unin- 
terrupted navigation to the Atlantic market, it commanded 
seventy-five cents the bushel. 

The soil, in a considerable proportion of the counties of 
Pennsylvainia, bordering on the state of Ohio, is fertile. 
The northern division of the counties contiguous to Lake 
Erie and the state of New York, has a good soil for graz- 
ing, and is in general heavily timbered with beech, hard 
maple, and birch, fiut adjacent to, and between the head 
waters of the rivers Alleghany and Susquehanna, embrac- 
ing a portion of eight counties, there is an elevated, moun- 
tainous, rocky, and extensive district of country, clothed 
mostly with hemlock, pitch-pine, and maple, with frequent 
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entangled thickets of laurel, almost exclusively tenanted 
by numerous panthers, wolves, and other wild animals 
found in the unsettled parts of the state, with the addition 
of elk and beaver. 

The soil and aspect of this region is so forbidding, that 
it will long remain unoccupied, and much of it be ever 
useless for agriculture. Its mineral resources are little 
known, but it is reported to contain much coal, bog, and 
other ores of iron. In the county of Clearfield^ a consi- 
derable part of which is in this mountain district, a large 
amount of iron is manufactured by the aid of bituminous 
coal and charcoal. Iron ore occurs in various parts of 
Pennsylvania, but is most abundant, and of the best 
quality, in the extensive calcareous valleys situated between 
ridgeflr of the Apalachian mountains, particularly in the 
counties of Center and Huntington. It is mostly raised 
from beds of argillaceous earth, resting on limestone. The 
best ores of iron in this country exist in or adjacent to 
calcareous districts. The iron manufactured in Center 
and Huntington is called the Junietta, and is distinguished 
for tenacity, malleability, and other valuable qualities. The 
iiimaces and forges, situated on never failing streams, are 
numerous. Bituminous coal, from the Alleghany moun- 
tain, is often used for making pig iron, &c. for which^to- 
thraoite will probably be substituted, when the canal 
through the valley of Junietta is completed. About fifty 
per cent, of iron in pigs is extracted from Junietta ore, 
and it loses one-third in passing from the bloom to bar iron. 

At Belfonte, a pleasant village in Center county, in the 
process of making bar iron, powerful rollers are substituted 
for the trip-hammer. The half bloom, heated by bitumi- 
nous coal, is quickly passed between successive rollers, 
until highly compressed. A smooth bar, of the usual 
weight and shape, is thus produced in a minute's time. I 
was informed by an experienced and disinterested manu- 
facturer, that bar iron, formed by this process, is softer 
than the produce of the trip-hammer, and not as desir- 
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able for plough-shares, aad work subject to much friction, 
but for all other purposes equally good. Soft bar iron 
cannot be made from ores situated west of the Alleghany 
mountain. 

There is more land capable of cultivation in Center and 
Huntington counties, than is common in the mountain 
districts of Pennsylvania. The calcareous valleys are 
wide and extensive, and the ranges narrow, and of little 
elevation. In Huntington county, a quarter of the surface 
is first rate land, and more than two-thirds is under partial 
improvement. In Center county there is a large body of 
table land, called the barrens, from which the timber has 
been cut for the use of furnaces. It is uncultivated, and 
held in little estimation, from its total want of springs, and 
the impossibility of procuring water by sinking wells. The 
soil is of an excellent texture for wheat or grazing, and 
stone rarely occurs on the surface ; but the earth rests on 
calcareous rocks, replete with fissures, into which the rain- 
water sinks to a great depth. This uninhabited tract has 
in some places a width of five miles, and extends thiity:; 
it would afford good ranges for sheep, if cleared of under- 
wood. 

Springs are numerous and large in these calcareous val- 
leySto A clear, cold, and never failing mill-stream, issues 
from limestone caves, near Belfonte, from which the name 
of the village is derived. 
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XXXVI.— Dtf^crtp^ionq/" an improved Face-Chuct for 
Turners. Invented by Messrs. M. Asa's a»rf Tylbb, 
Engineers, Philadelphia*. 

The flat, or face chuck, is a well known and useful ap- 
pendage to the lathe; but having frequent occasion to 
chuck a piece with its faced side outward, and finding all 
the usual methods too tedious and uncertain, we have conr 

• From the Pranlin Journal. 
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trived the chuck here described, which obviates every 
difficalty. 

This chuck consists of a circular plate, like that of the 
common face chuck ; it is perfectly flat on both sides, and 
of equal thickness throughout, and is so formed, that when 
attached to the mandrel, a space of two or three inches is 
left between the back of it and the mandrel, so as to 
allow the piece of work to be fixed on either side of the 
plate, with its faced side either to or from the workman, 
as occasion may require. 

The plate should be no thicker than is necessary for sta- 
bility ; it has a hole through the centre, and through this 
hole the work is performed, when the piece has been pro- 
perly secured by wedging, or otherwise. 

Another method, and one which we prefer, is, to add to 
the common face chuck, at the distance of two or three 
inches from, and parallel to it, a second plate, faced on the 
inside, and haying an opening in the centre, through which 
the work is performed. 

This second plate is supported from the first by pillars, 
or blocks of equal thickness, three or four being used, ac- 
cording to the size and shape of the piece to be chucked. 
Screw bolts pass through these several pillars or blocks, to 
secure the front plate in its place. 

This chuck, with its pillars. Or blocks, resembles the two 
plates of a circular time piece, with their pillars. In this 
chuck, any piece which is not thicker than the space be- 
tween the two plates may be fixed for drilling or turning, 
with the most perfect facility ; the usual way of doing this, 
is by wooden wedges driven between the work and the 
back plate. Set screws are also used, when required by 
the nature of the work. 
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1Q3 Deter^Uon of th^ American Marine Railway. 

XXXVTI. — A Description of the American Marine 
Railway, ae constructed at New York, by Mr. John 
Thomas, Civil Engineer ; with Explanations of its 

. Principle^ and Manifestations of its Safety for Ships 
of War. By JoHS L, Sullivan, Esq. Civil Engi- 
neer, 

(Continued from p. 99.J 
WITH A PLATE. 

The lifting planes are composed of six pieces of timber, 
but, for the navy, may be best made of cast-iron, or of 
wood faced with iron. To make them, let us suppose a 
block, four feet long and sixteen inches square, halved hori- 
zontally, and each face of the cut marked lengthwise, and 
then shaped into similar planes, inclined in opposite direc- 
tions ; the two planes are then divided from each other by 
a bar of iron let in edgewise, till its edge is flush with the 
upper ends of the two planes, in order to guide the wedges. 
Now let the upper half be placed in its original relation 
to the under one (over it), and there will be space for two 
wedges, pointing in opposite directions, parallel to each 
other, but separated by the bar of iron before mentioned. 
The planes being eight, all of the same angle of inclination, 
the upper block, with whatever may be upon it, will be 
lifted perpendicularly, by driving the wedges. These 
require heavy blows, and for this purpose battering rams, 
each swung between two files of men, are necessary. 

In practice, one of these machines, placed near a pile- 
block, is easily made to take the pressure from it, by the 
least degree of lifting ; and thus several machines may be 
applied, so as even to take away all the common blocks, 
and they themselves may be readily withdrawn and shifted 
in position, so as to allow the bottom of the keel to be got 
at for coppering, shoeing, or renewing ; and when done, 
the common blocks are replaced. To do this, lohen a ship 
is hove down, her keel must be completely hove out of 
water. 

The chain, and compound windlass, by which the sl^p 
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b hauled out, is an expensive and essential part of the 
machine. The experiments made in England, of late 
years, enable me to illustrate the subject of the. resistance 
to be overcome on this railway. 

The mean result may, it seems, be stated as giving, for 
the requisite power, a horizontal force of the l-200th of 
the load, on a smooth, hard, level, railway. 

This resistance is compounded of the attrition of the 
robbing surface of the axle, and the obstacle existing at 
the rail, to the rolling of the wheel. But however true 
theoretically, that the friction must be diminished by large 
wheels and small axles ; yet, in the treatises of both Tred- 
^old and Wood, it is admitted to be so inconsiderable, that 
the principle is established in practice, that the friction 
is as the weight; and that on a smooth, hard rail, the rolling 
motion meets with no calqulable obstacle. Friction is 
proved to be a uniformly retarding force. Velocity does 
not increase it : weight alone augments it, and very nearly 
in its own proportion. 

The power to draw up a ship of 500 tons, weighing, 
as we have assumed, one half the same number of tons, 
is now to be considered. As the experiments in England 
ranged from the l-60th to the l-300th, T shall, instead 
of l-200th, say 1-lOOth of her weight is the ratio. To 
this we have to add the resistance from gravitation in 
ascending the plane. 

The gravitating force of the plane will be to that of the 
whole gravitating force of the body, falling freely, as the 
perpendicular height of the plane is to its length. 

The elevation being l-20th, or 25 in 500 feet ; if the 

ship weighs 250 tons, and the carriage 60 tons (600X 

25-r500), the gravitating force down the plane is 15 tons. 

To which must be added the 2^ tons for the 1-lOOth of 

the ship's weight, and half a ton for the carriage weight, 

on a level, which 18 tons is 40,320Ibs. which the chain must 

bear : and we have stated, that a bar of one inch square, of 

pure iron, will bear 74,8001bs. 

m2 
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ITie chain of a marine railway mast be, however, 
exposed to accidental stress beyond this calculation. It 
has to ply around a ro^cA- wheel, and animal force is often 
irregular. A steam engine, whose power can be steadily 
augmented and controlled, would be the best, when its 
surplus power can be employed to other labour-saving 
objects, as for inistance the smithery of the establishment. 

The shape of the chain, in order to give it a degree of 
strength proportionate to the material, is important, as it 
has to bear the stress in turning around the ro^cA-wheel, 
of the windlass. 

The windlass is so geared as to adopt it to the power 
of a few horses: when they travel in a walk, the ship 
moves up the plane about three feet in a minute, and 
she is completely up in less than two hours. Four horses 
are a sufficient force for a ship of 500 tons. The horses 
work in the second story of a small building ; they are 
attached to bars 14 feet in length, proceeding from an 
upright shaft, on the lower part of which is a bevel wheel, 
communicating with the rest of the gear. 

The end of the chain is strongly fastened to the centre of 
the carriage, with branches passing obliquely to its sides, 
so that the whole must move equally, and at once. 

The reversal of the draught, at will, is an essential pro- 
vision, in order to draw the carriage out to the extremity 
of the ways, to which its own gravity would not certainly 
carry it ; because, to be able to give the carriage such 
a position as to afford just enough for the ship to ground 
on the upper blocks is indispensable. To be able to 
re-float the ship, should she happen, by bad management, 
to ground, otherwise than on the centre of the carriage, 
may, if on a falling tide, be of great consequence ; we 
must therefore have the readiest means of drawing {he 
carriage down the ways. With this view, the chain, after 
passing the haul up wheel, is led to another roteh with 
reversed teeth, and thence down along in a trunks by the 
centre timber of the ways, till near their extremity; there 
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it turns around alarge and strong shiver, and fastens about 
twenty feet from the end of the carriage, which the chain 
follows when drawn up, it being supported on rollers. 
The reversed movement, of course, draws the carriage 
down, till it touches the stop timber at the outer end of 
the railway. The chain is thus disposed of without 
manual labour. The connection of the second rotch with 
the first is by intervening gear, so that they move alike. 

The ship in descending requires a controlling power, 
that she may not acquire momentum, and injure the 
carriage by velocity. The friction for this purpose is pro- 
duced by means of an iron wheel on the upright shaft, 
placed just below the floor; an iron band is made to 
clasp this wheel, by the aid of a powerful lever ; this is 
found to be quite sufiicient, and very convenient. 

The manner of receiving a ship is this : — she is brought 
between the wharfs of the dock, head on ; the carriage 
is drawn down under her, and perhaps up a little, till her 
fore-foot grounds on the forward block ; and as ships 
generally draw more water aft than forward, she is nearly 
aground aft also. T^he head shores are applied, she is then 
moved up a few feet, until she is ascertained to touch aft 
also. The shores are now all applied, and secured, and the 
bilge levers are hove up to their bearing. She is now 
ready to rise into the light and air. 

I here ask leave to anticipate a mechanical objection to 
the size of our wheels. They are small, because it is an 
object to keep the carriage low, that we may not have to 
extend the ways farther than is necessary to get the 
desired depth of water on the carriage. I am fully aware 
that it may be said, that rollers would be attended with 
less friction than wheels. True, but we could not employ 
them in a sub-marine movement. They cannot have fixed 
stations, because they cannot have axles ; and if not kept 
at right angles to the way, they would incline aside. 
Above water they might be attended to. We must, 
however, at present content ourselves with our small 
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wheels, according to the local situation, and the size of 
the ship to be received, waiting until greater ingenuity 
shall devise a better plan. There will be no difficulty in 
hauling up any ship on a smooth, hard, and true rail. I 
only insist that it would he false economy to slight any part 
of this kind of structure, which is, of course, only accessi- 
ble, for repairs, by the diving bell; unless, indeed, a 
frame is to be taken up, for which provision is made while 
putting them down. In all places exposed to the worms, 
the timber must be coppered, unless the white gum tree is 
found unassailable, as some have represented. 

Of the expense, it is sufficient to remark, that every 
prineq^le being within the rules of mechanical computation* 
it will not be difficult to make an estimate, when the 
ground is known and the prices of materials settled. It 
will then depend on the size, and other circumstances of 
the work to be performed. 

It may thus have been made to appear to the institute,' 
that the American marine railway is as well adapted to 
the ports of the United States, as that of Scotland is to the 
northern ports of Britain. And from the united testimony 
of experience, and of science, that it is on many accounts, 
besides that of saving expense, preferable to the dry dock. 
It will give to steam batteries, contemplated in the late 
report of the secretary of the navy as a branch of harbour 
and sea coast defence likely to be increased, a facility of 
careenage and repairs almost denied to them in any othei^ 
method. 

While, as an individual, I would not be understood to 
express the opinion, that the dry dock may not be necessary 
for our ships of the line ; yet I think that it has been made 
to appear from this statement, tliat the marine railway is 
convenient, expeditious, and economical, for the smaller 
class of ships of war. It is peculiarly adapted to alluvial 
soils, such as the shores of most of our southern harbours. 
It is, at least, far more economical for our mercantile ma- 
rine, than the old custom of bearing down; and I am 
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liappy that complete success, in the first example of this 
machine in full practice, enables me to submit it with con- 
fidence to your examination. "^ 

I am, gentlemen, respectfully, your humble servant, 

John L. Sullivan. 

j4n approanmation to an estimate of the cost of a railway dock, 
at Philadelphia, for ships of 600 tons ani under. 

' The implements (expedient to be preserred), Tiz. the diving-beU, 

pile-driver, and their scow, cost, at New York DoUart, 3,300 

Various tools 700 

The fonndattea piles ; the number and length of them will dc^nd 
on. the nature of tne ground, assuming that the number will be 300, and 

the materials and fixing at three dollars each, is , 900 

Frames to bear the iron rails, and connect aU together, 7,600, at 

30 cents each 2,280 

The capstan house, two stories high 600 ' 

Iron work, consisting of the rails, rack, saddle pieces, axles, wheels, • • 
gear of the windlasy, shafts, plummer, bo;Les, leyers, bolts, and fasten- 
uigs of every kind, according to experience in New York .... 12,500 
The chain is of a peculiar construction ; 300 feet will weigh 20,4001b8. 

at20cents 4,000 

Labour, driving the piles, and carpenters* work, estimated at .. 3,500 

Land, and wharfs, will probably cost about 10,00Q 

Supervision . 1,000 

Dollars 38,780 

If the same establishment should have a second railway^ 
of dimensions suitable for ships of 200 tons and under, it 
may be built for the additional sum of 17,000 dollars. 

The income from the principal dock, besides the 
iKrharfage, may be estimated as follows, the rates of toll 
being placed at 25 cents a ton, as established in New 
York. If then one hundred vessels, averaging 200 tons, 
be drawn up in a year, it will amount to SOOO dollars. 
The expense of management must be deducted ; but a 
reasonable income from the investment will still remain. 
The dock would, however, be capable of doing more 
business, should the demand for its use be greater. 

References to plate VI. 

Fig. 1, a ship on the railway. — a, windlass loft; ft, 
windlass; c, chain; </, shear shores applied. ^ 

Fig. 2, a stem view of a ship on the railway. — a a a, 
the .railway ; b 6, carriage wheels \ccc, carriage cills ; dd, 
cross ties ; e e, bilge levers ; //, shear shores ; g g, scaffold 
posts. 
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Fig. 8» a penpeotive combinatiaii of the shear chores 
and bilge levers. — a, the ways; b, the iron rail ; ccc, th# 
wheels; d, the cill ; e, the plank ; /the cross tie ; gg, the 
hollow quoin blocks ; i, the shear shore; t, the screw; i, 
the windlass ; II, the bilge levers ; m, the prop. 

(To be continued.) 



XXXVIII. — On a simple means of separating the Yellow 
Colouring Principle from Madder, and rendering it 
proper to afford the Red, Lilae, Violet, and Brown 
Colours used in Dying and Printing Wool, SiU, Cot- 
ton, and Linen. By Mr. 6. H. db Kurrbr*. 
The aathor states, that the treatise published by M. M . 
Kahlmann, Colin, and Robiquet, have determined him 
likewise to communicate a simple means of separating the 
red colouring, priqciple of madder. He had repeated 
most of the old practices^ and especially that of M. M^rime. 
The object of these processes was, to wash the madder in 
order to separate the yellow colouring prhiciple, but which 
ako carried with it three-fifths of the red colouring matter. 
With a view to avoid this loss, M. Kurrer submitted the 
madder to maceration in pure water, and to the alcoholic 
and acid fermentations. He lastly washed it, until he 
found that the water from the washings no longer changed 
the colour of litmus. The madder which he obtained by 
this means had every desirable quality ; but he found it so 
difficult to stop the acid fermentation, as to render the 
process not practicable on a large scale, and especially 
because this fermentation also liberated a considerable part 
of the red matter. 

The author finally submitted the madder to the alcoholic 
fermentation only, and immediately washed it. This 
process completely succeeded, and he applied it to all the 
varieties of madder, without meeting with any difficulty. 
The following is the description of the process : — 

. * From the Poljfteeh, Journal, Ton Dinfler, JtM* 18S7; FerH$tac*» 
BnlMndet8eieH€e*TecAnologique8,Juii!t^l9sn, 
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He employed three tabs. A, B/a^d o, ;whiqh lie placed 
near to each other/ and in summeir in the open air, nnder 
a hovel or open shed; bntin winter he removed them to a 
cellar» the air of which he maintained at a temperature of 
abont 18** or 2(P of Beaumur'^. The vessel A served to ef- 
fect the fermentation in, and contained from 50 to 53 ppunds 
of madder ; it was two feet eight inches deep, and two feet 
sik inches in diameter. The tub B, or washing vessel^ 
was five feet and a half in height, and three feet in diameter ; 
this was furnished with three wooden cocks, the first placed 
at two feet, the second at three feet, and the third at four 
feet above its bottom. The vessel c served as a deposit : 
its height was four and a half feet, and it had a cock 
placed at the height of a foot and a half above its bottom. In 
commencing the process, he placed in the vessel A from 50 
to 55 pounds of ground madder ; he then added water, 
stirring the mixture continually, until the madder, when at 
rest, was covered with an inch and a half of water. He then 
left it at rest until the fermentation took place, and raised 
a crust of madder up to the surface, and which usually 
happened at the end of thirty-six hours, or more tardily 
in forty-eight hours, according to the temperature of the 
air. This is the favourable time for transferring the inass 
into the vessel b ; and when this is done, that vessel is 
filled up with water ; it is then suffered to remain at rest 
for two hours, during which time the madder precipitates. 
The first or uppermost cock is then opened, next the 
second, and lastly the third, and the liquor collected 
firom the second and third cocks is carried to the tub c, in 
which it completes the precipitation of that madder which 
had escaped from the vessel B. They then continue to 
make two, three^ . or four repeated washings of the mad- 
der in the vessel B, until the washing water becomes no 
more coloured. The madder, thus purified, serves for 
dyeing, and in the manufacture of woven goods by all the 

* Or from sixty six to seTonty de^rtetof Fahxwikeil's thermomoter* 
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known processes; but it is important that in summer the 
uUnost care should be taken to prevent the madder from 
imdergoing a second fermentation. The madder in. the 
vessel c, after being washed and precipitated, is just as 
good as the other. We might, perhaps, employ the first 
liquor, separated from the fermented madders, with 
advantage, in the preparation of the heated vessels used > 
in making indigo, or woad^ as well as in the improvement 
of the madder, 

D. B. F. . 
Remarks by the Editor. 

The Editor was some time since favoured by Dr. 
Dingier with some exquisitely beautiful specimens of calico- 
printing, produced in a manufactory in which he is con- 
cerned, and chiefly by the discharging process, now coming 
into such universal employment amongst us. The reds,' 
pinks, ^and purples, were exceedingly pure and brilliant, 
and might possibly have been produced by treating the 
madder upon a plan similar to the above. At any rate,^ 
coming from such a quarter, and from so intelligent a judge 
as Dr. Dingier is, this communication is entitled to the 
highest consideration amongst our dyers and calico-prin- 
ters. The beautiful self-green produced from the chromic 
acid was first noticed amongst these specimens by the 
Editor. 



XXXIX. — Additional particulars of Mr. Perkinses High 
Pressure Steam Engine. By John March, Esq. 

SIR, Greenwich, July 12, 1827. 

Having very recently witnessed at St. Catherine's Dock, 
London, the extraordinary power of Mr. Jacob Perkinses 
high-presure, single-stroke, safety engine, I have the 
pleasure of stating a few important facts, reserving for 
myself a future representation of its additional advantages, 
my present observations having principally in view to 
explain some points which seem to have been much mis- 
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understood, or, if observed, not to have been snflSciently 
appreciated. Indeed it appears that the observations 
"which the inventor has confidently made, long before the 
engine was first proved, have been nearly treated as mere 
assumptions. Any information, therefore, given to the 
pnbKc on so interesting a subjects will, it is presumed, prove 
acceptable. 

The most important fact to be considered is the perfect 
safety of Mr. Perkins's steam generators y which may now 
with truth be declared to have wholly superseded the neces- 
sity of using boilers of any description, to which, however 
well made, must be attributed the fatal accidents constantly 
recorded. 

From calculations made with very proximate accuracy, 
it evidently appeared to me, that the quantity of water 
injected per minute was 266 cubic inches, being less than 
one gallon by 16-288ths, or l-18th. 

It becomes necessary to state, that the work to which Mr. 
Perkins's single engine was applied, was to pump water 
out of the dock now constructing; to perform which two 
double engines, on the principle of Bolton and Watt, 
are used ; one of sixteen, the other of ten horses' power. 
As the two engines required some repairs, they were 
stopped, and that, of Mr. Perkins was applied to perform 
the same work, which it has most succesfully effected, by 
keeping the water clear ; thus doing alone a work equal to that 
of the two engines.; that is to say, the work of 26 horses' 
power. Mr. Perkins's engine, in performing this, worked 
with a pressure of 85 atmospheres (equal, according to some, 
to 6251bs.; but, according to Doctor WoUaston's more 
correct mean, equal to 4901bs. to the square inch), with a 
consumption,, per hour, of only one bushel of a mixture of 
coke and coal ; and the constant rate of the engine was sixty 
twenty-inch strokes per minute. The coke used far exceeded 
the proportion of Newcastle coal. Now, on a reference to 
Mr. Watt's calculation, the quantity of coal used for, a 
'26-horse power steam-engine per hour, is three bushels; 
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and as we may fairly conclude that thb single engine of Mr« 
Perkins's performed the duty of two engines, together equal 
to 26 horses ; so the reduction of two-thirds of the fuel may, 
by a parity of reasoning, prove to be a point of the highest 
importance and which is still further increased through 
the use of coke. Indeed, from the peculiar construction 
of Mr. Perkins's generators, coke seems much better 
adapted than coal, which expends itself too readily, and 

before the caloric can have its full action. The smoke 

■ 

which is observed to issue from the chimney of most 
steam-engines, at every fresh supply of coals, is another 
evil, which will be obviated by the manner in which Mr. 
Perkins's generators are fixed, they acting in a great mea- 
sure as smoke consumers. 

I most attentively made my observations during the 
trial of this engine ; and some share of experience enables 
to say, that for an experiment (for it is only an experi- 
mental engine), it may be fairly pronounced to be as con- 
clusive and satisfactory as any that has ever been made. 

I am, sir, your most obedient servant, 
ToT.QihL^Etq. John March. 



XL.— 0« the mischiefs arising from the employment 

of Fir, Pine, and Cedar, in packing Astronomical 

and Surveying Instruments, Time-pieces, Sfc. By the 

Editor. 

Many years ago, the Editor was shown a surveying 

instrument by its maker, Mr. E. Troughton, F. R. S. 

which had been sent to a hot climate, and was returned to 

him that it might be put into order, as it was covered all 

over with a viscid coat of varnish, which had entirely 

prevented the motion of the sliding parts of it ; and, ia 

abort, it would require to be taken to pieces, to hava 

its coat of securing varnish removed, and to be again 

fresh varnished, to fit it for use. 

These evils were occasioned by the employment of slip^ 
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6f cedar in the packings, as it is termed, of the instrument 
in its mahogany box ; and would prove, as he said, a 
salutary lesson to him, against ever employing so mis- 
chievous an article in future. 

This fact has been lately recalled to the Editor's notice, 
by another and a somewhat similar circumstance. Mr. J. 
Lukins being about to return to the United States, and 
having had a marine chronometer made, required a pack- 
ing case to enclose the mahogany box containing it; he, 
however, stated that he should carefully avoid the use of 
one made of pine, as a volatile varnish was disengaged 
from it, which would thicken the oil applied to the move- 
ments of the chronometer ! 

Of course, equal care should also be taken to reject the 
shavings of fir, pine, cedar, and other similar woods, which 
are ordinarily employed in filling up vacancies within and 
around packages, or the same evil results will certainly be 
experienced ; and it shows from what seemingly trifling 
causes, the very worst eflFects, in respect to the performance 
6f these and other delicate instruments, may be often 
produced. 



LXI. — On the different Black Colours, By the late 
celebrated William Lewis, M. B. and F. B. S. 

{Continued from p. 112.) 
SECTION V. 

Black Paints, Varnislies, Sfc. 

Black Paint with Oil. — Black oil paint is prepared, by 
grinding, with a proper quantity of oil, the charcoal or 
soot blacks, pr the natural black earths, or pit-coal, till 
they are united into a smooth, uniform, thick compound, 
which is occasionally diluted with more oil, to a due con- 
sistence for being worked freely with the brush or pencil. 

The finest black colour is made with ivory-black ground, 
before the addition of the oil, into an impalpable powder. 
The material most commonly made use of is lamp-black. 
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whose colour is, for most purposes, of suflScient de^nets 
aud beauty. The unctuosity of lamp-black gives it an 
adrantage aboye the other pigments, of mixing more easily 
and perfectly with the oil ; but, from the same quality, it 
receives a disadvantage of being too slow in drying, for 
the dispatch requisite in business. Some deprive it of 
this imperfection by burning it, that is, by heating it red 
hot in a close vessel ; but being by this means reduced to 
the state of coal, it is deprived also of its easy miscibility 
with oil. It may, however, be made to dry as speedily as 
other oil paints generally do, by a due preparation of the 
oil ; as particularly by setting it on fire and boiling it, in 
the manner hereafter described for making printers' ink. 

The oil for all paints requires some preparation to pro- 
mote its x)wn drying, and the method here recommended, 
appears, for this purpose, both the most expeditious and 
the most effectual. The dark colour which it commonly 
acquires in the process, and which renders it unfit for the 
brighter coloured paints, is of no inconvenience to it for 
blacks. The oil is made considerably thick by the boiling, 
and being in this state well mixed with the black matter, 
the mixture is diluted for use, with unboiled oil, to which 
it communicates a sufficient degree of the drying quality 
desired. 

Black Paint with Water. — An opaque deep black for 
water colours is made by grinding ivory-black with gum 
water, or with the liquid which settles from whites of 
eggs, after they have been beaten up and suffered to stand 
a little. Some use gum winter and the whites of eggs 
together ; and report, that a small addition of the latter 
makes the mixture flow more freely from the pencil, and 
improves its glossiness. 

It may be observed, that though ivory-black makes the 
deepest colour in water, as well as in oil painting, yet it 
is not always on this account to be preferred in either kind 
to the other black pigments. A deep jet black colour is 
seldom wanted in painting, and in the lighter shades, 
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whether obtained by diluting the black with white bodies, 
or by applying it thin on a white ground, the particular 
beauty of ivory-black is in a great measure lost : the same 
intentions may be answered by pigments of less price and 
more easily procurable. 

A valuable black for water colours is brought from 
China and the East Indies, sometimes in large rolls, more 
commonly in small quadrangular cakes, generally marked 
with Chinese characters. By dipping the end of one of 
Aese cakes in a little water, and rubbing it about on the 
bottom or sides of the vessel, a part of its substance is 
taken up by the water, which may thus be readily tinged 
to any shade of black or grey, from such as will just coTour 
paper to a full black. The composition of this Indian ink 
has not hitherto, so far as I can learn^ been revealed, and 
I therefore made some experiments with a view to dis- 
cover it. 

Though the Indian ink is readily diffused through water, 
it is not truly dissolved : when the liquid is suffered to 
stand for some time, the black matter settles to the bottom 
in a muddy form, leaving the water on the top colourless, 
in the same manner as the common bliack pigments settle 
from diluted gum water. The ink kept moist in warm 
weather becomes in a few days putrid, like the fluid or 
soft parts of animals ; as does likewise the clear water after 
the black matter has settled, and been separated from it. 
The Indian ink appears therefore to contain an animal 
substance soluble in water, and to consist of a black powder 
mLsed with some animal glue. For the greater certainty 
in regard to the conglutinating ingredient, I boiled one of 
the China cakes in several fresh portions of water, that all 
its soluble parts might be extracted, and having filtered 
the Jjquors through paper, set them to evaporate in a stone 
bason: theysmelled like glue, and left a very considerable 
qui^tity of a tenacious substance, which could not be 
peroiieived to differ in any respect from common glue. 

Being thus convinced of the coinposition of the mass, I 
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tried to imitate it, by mixing some of the lamp-bladk, 
which I had myself prepared from oil, with as much melted 
glue as gave it sufficient tenacity for being formed intd 
cakes. The cakes, when dry, answered TuUy as well ai 
the genuine Indian ink, in regard both to the colour, and 
the freedom and Nnoothness of working. Ivory-black, 
and other charcoal blacks, levigated to a great degree of 
fineness, which requires no small pains, had the samo 
effect with the lamp-black; but in the state in which 
ivory-black is commonly sold, it proved much too gritty, 
and separated too hastily from the water. 

Composition for marking Sheep. — Great quantities of 
wool are annually made unserviceable by the pitch and 
tar with which sheep are marked, and which are com- 
monly laid on with on sparing hand, as they considerably 
increase the weight of the fleece at a trifling expebce. 
With a view to prevent, as much as possible, this grei^ 
waste of so useful a commodity, the society instituted in 
London for the encouragement of arts, manufactures, 
and commerce, and who continue vigorously and judici- 
ously to prosecute the important ends of their institution, 
offered a considerable premium for the discovery of any 
cheap composition that might supply the place of those 
hurtful materials, whose colour should be long and lasting; 
which sliould bear the weather a proper time, and' not 
damage the wool. Several proposals for this purpose were 
laid before the society, but none of them have as yet been 
thought deserving of the premium. The enquiry having 
been warmly recommended to me by the late Dr. Hales, 
as an object of very great importance to the woollen manu^ 
factory, I went through a set of experiments with this 
view in the year 1759. 

It was hoped that the ill qualities of tar and pitch might 
be corrected, by mixing with them some soap or risM?, 
which should prevent their too great adhesiveness, and 
render them so far dissoluble in water as to be discharge- 
able from the wool by the means commonly practised for 
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oleansing it; or, in failure of pilch and tar, tbat some 
eomposition of resins, oils, or fats might be found, which 
should be rendered harmless to the wool by the same cor- 
lectors, and which should serve as sufficient cements for 
certain coloured powders, among which black appeared to 
be the best, as being the strongest and most conspicuous 
eolour. Ob these principles many trials were made> but 
liith little success ; for the unctuous and resinous mate- 
fiak, with the advantage which they received from the 
0Oi^ or size, of being easily washed out from the wool, 
feceiv^d also the disadvantage of being too soon discharged 
by the weather. 

. |t was pext considered, that as wool has always a na« 
tmral gpeastoess, which the workmen wash oul with stale 
wiBQ, soap^ or ley, as described in the seqne), the common 
animal fets^ might probably be discharged from it by the 
sanae means, so as not to stand in need of those ingredients, 
ftiMH which the foregoing compositions had contracted the 
Ipuperfeetion of being too easily dischargeable. Accord- 
lligly I melted some tallow, and stirred into it so nmch 
charcoal in fine powder as made it of a toll lilack colour, 
and of a thick ooDsistence. This naixtare, easily procurable, 
and at small expence» being applied warm, with a marking 
hrbn, on pieces of fiannel, quickly fixed or hardened,, bore 
modeiate nibbing, resisted the sun and rain, and yet could 
be wash^ out freely with soap, or ley, or stale urine. AH 
tbe good qualities that can be desired in a composition 
fbr marking sheep, appeared ther^ore to be united in this 
Mupk preparation. 

. Though the mixture of tallow and charcoal powder was 
Amiid safficiently durable, when applied as above, upon 
pieces of ftannel, it occurred that it might,* nevertheless^, 
by the repeated attritions to which it is exposed on the 
body of the animal, be is danger of being rubbed off 
imm sen^ If we could add to the composition a little 
pitsU or tar, we should effbotually secure it against any 
4n€O0¥ente«oy of this kiiid; and it was apprehended that 
VOL. I. N 
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these iDgredients might be added with safety ; for being 
perfectly dissolved by the tallow, it might be presumed that 
they would wash out along with it from the wool. Thus 
we see stains of tar got out from clothes by means of oil». 
which, dissolving the tar, the whole compound is then dis^ 
charged by the same detergents that the oil itself would be. 
I therefore melted some tallow with an eighth, with' a 
sixth, and with a fourth of its weight of tar, and having 
thickened the mixtures with charcoal powder, spread them 
while hot upon pieces of flannel. None of the composi^ 
tions could be discharged by any rubbing or washing With 
water. By soap, they were all washed out completely ; 
that which had the smallest proportion of tar, easily enough ; 
that which had the largest proportion, di£Scultly. If, there- 
fore, it should be feared that the tallow will fail in point 
of durability or adhesiveness, which, however, I do Aot 
apprehend it will, it is plain that as much as can be degired 
of this quality may be communicated, without damag^g 
the wool, by a proper addition of the substances commonly 
made use of. I do not conceive that the nature of the thing 
can admit of any greater perfection. 

There is a material circumstance in this affair, which 
does not seem to have been sufficiently considered by those 
who proposed the inquiry. If we could discover, which 
some have fruitlessly endeavoured to do, a staining com- 
position in the nature of a dye, possessing all the good qua- 
lities that have been mentioned, it would scarcely be* pos- 
sible, as matters stand at present, to induce the; Csurmert 
to make use of it. They require a substance that will add 
weight; and I apprehend that it will be no small recom- 
mendation to the above composition, that in this respect 
as in all others, except its being innocent to the wool, it 
agrees as nearly as can be expected with the materials td 
which they have. been long familiarised. '..) • 

Composition for preserving wood, S^c. — The great adhe^ 

tsy^veness which renders tar unfit, as a principal ingredient 

and excellent as a secondary one, for the purp<wes of, the 
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foregoing article, adapts it to another use, on some occa- 
sions not a little important ; that is, the preservation of 
some kinds of wood, on the outsides of certain buildings, 
the covering of sheds, paling, &c. ; as also for coating com- 
mon tiles, in imitation of the black glazed tiles, which are 
sold at a much higher price. 

Tar and pitch, of themselves^ are too soft for these inten- 
tions, even the pitch being liable to be melted off by the 
heat of the sun in summer, however firm in the cold of 
winter. Different powdery substances, as ashes, ochres, 
and other mineral pigments, have been mixed with them, 
but without remedying the imperfection so effectually as 
could be wished. In the Swedish Transactions for the 
years 1740 and 1742, two compositions are recommended, 
which are said to be firm, durable, and glossy. 

One is prepared by melting the tar over a moderate fire, 
so as to make it fluid, but not to boil, and stirring in as 
much coal dust as will render it thick. This mixture, the 
author says, is to be laid on with wooden trowels, in a hot 
day, as thick or as thin as shall be thought proper. The 
other is prepared by mixing the melted tar with a suffi- 
cient quantity of lamp-black ; a little of this mixture is spread 
upon the upper side of each tile, with a stiff, short-haired 
painting brush ; next day, when dry, the tiles are done 
over with tar alone, and two days after with tar again ; 
this coating being well dried, which in summer, according 
to the author, is generally in eight or ten days, some pow- 
dered lead ore (galena) is strewed over it, and well rubbed 
in^ first with a coarse, and afterwards with a fine linep 
cloth ; from this it receives a sparkling appearance. 

I tried both these compositions, and found them of a 
good black colour : when the bodies coated with them are 
held before the fire till the surface begins to run, they be- 
come glossy. They are not, however, wholly exempt fron^ 
the inconveniencies complained of in the others; for, though^ 
the tar was made as thick, both with the. cdajl dust aad^ 
lamp-blacky as was consistent with ita being spead siaooth> 

n2 
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evea in a hot san^ and wbilo warm from the fire» it after-!^ 
wards softeoed io the sun considerably, though the parts 
which the sun did not immediately shine upon proved suflS- 
ciently finn in the hottest weather. 

!9y coal dust, in the first composition, is meant powdered 
charcoal. Suspecting, however, that pit-coal, in virtue of 
it# bituminous nature, might unite more perfectly with the 
tar, and be, in some measure, dissolved by it, I made 
t^l of this also, chusing the finest coloured pieces, of those 
I^iods which meltin the fire, and grinding them intoimpalp- 
^ble powder. The mixture of this powder with the melted 
tar^ inade of such consistence as to be freely spread while 
ivarm, with a brush, seemed to soften less in the sun's heat 
thap either of the other two. The durability of these com-' 
positions I cannot yet determine ; after having stood, miibf 
out any apparent alteration, one summer and wipter, they 
continued exposed to the weather, for discovering what 
effect^ lopgQr time and vicissitudes of seasons may have 
uppathe^. 

( To be eantinued,) 



Xlilll.— Testimonies in favour of Mr. I. LUKKNS'8 im- 
proved mode cf Hardening small Chronometer Balance 
Springs* 

In our last number, page 75, we announced that Mr. 
Lukens had discovered an improved, scientific, ^nd simply 
process, for hardening the small balance springs of chtono-. 
meters bright, or without discotouring t!he9i. "We l^aVb 
now to add, that several of our superior cbronome^t- 
makers have already judiciously availed themselves of this 
improvement, and some have afforded us their testin^o;qi^ 
in its ^vonr. We therefore trust that others will liow 

r 

follow their example, and that Mr. Lukens ipay iii cons^ 
Hl^quenee be in some measure repaid for his discovery, and 
^ also for the very liberal terms on which he has det^nninef 

ti> i^Ksclose his secret, and which terms may lye known (Ai 
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apt>licatioii td uii^ as %eU as the pottienlai^ of bis piocSss ; 
"which, as we before stated, be had' confided to nil. 

Mr. John R. Arnold writes to us as follows : — 

^IR^ Rqyal Exchange, London, Awg, 23, 1827. 

J am happy to bear testimony to the excellence of Mr. 
Liikens*8 new method of hardening steel balance springs 
for {^ronometers. 

The difficulty of preserving the pristine excellence of the 
steel will be conquered ; and although the result can only 
be ascertained by a sufficient trial, through the various 
adjustments, yet I have the strongest impressions on my 
mind that it will be ci'cfwned with success. — I have the 
pleasure to subscribe myself, sir, yduf hiimbte Servant, 

TaT. Gill, Eiq. JOHN" R. ARKOLD. 

Messrs. Parkinson and Frodsham's testimony follow^ : — 

SIR, 1, Change Alley, Leitdon, Aug, 20, 1827^ 

With respect to the process of Mr. Lnketis, foir bardetf- 
itt^ chronometer springs, as exhibited to us, its su{>eriority 
is unquestionable. Whether it may be productive of any 
other advantage, will require both time and observation to 
determine. — We are, sir, your obedient servants, 

t6t. Gill, E$q. PARKINSoK AND FRODSHAM. 

Mr. R. Widenham states as follows : — 

- dlS; 6, Batt Sireety Red Lion Square, LondSn, Jug. 25, 1827. 

The best proof 1 can give of the efficacy of Mr. J. Lu- 
kens's friethod of hardening pendulum springs for chrono- 
meters, is, that I do not intend, for the future, to adopt 
a«^ other. I have made several, and find them to answer 
^mfpletely afccordinf to my wishes. — I remain, sir, your 
ilbedient sef vant, 
T6T. GfLL, JSifq^ R: Widenham ** 

• Mr. Widenkaqi gaiAed the premium of SOOi. assigned by the Lords ;«■ 
the Admiralty, for the best cttronometec^ afteir one year's tri'al al the Royal ^ 
ObbeHMdh*. Oi^enwi^k, in th« yea^ ISGlS^ 
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And Mr. J. Green has likewise fiirnished us with his 
approbation of the method as follows : — 

31, Great Ormond Strut, Queen* t Square, Loiedon, 
SIR, Aug. 24, 1827. 

The mode of hardening chronometer penduhim springs, 
communicated to me by Mr. Lukens, I consider superior 
to any I have seen, and another step towards the perfec- 
tion of these instruments. — I am, sir, your obedient servant. 

To T. Gill, Etq, J. GrEBN. 



^^ai 



XXII.: — On the Marine Chronometers made by Messrs. 
Parkinsok and Frodsham, of London. 

Captain Sabine, provided with the best instruments of 
every description, belonging to the Royal Society, to the 
Board of Longitude, or his own private property, and four 
chronometers, lent by Messrs. Parkinson and Frodsham, 
ssdled for Sierra Leone, where he arrived on the 22d of 
February, 1632, when he commenced bis operations (on 
determining the figure of the earth by means of the pen- 
dulum vibrating seconds in different latitudes). .. He then 
proceeded successively to St. Thomas's (on the coast of 
Africa), Ascension, Bahia, Maranham, Trinidad, Jamaica, 
and New York, whence he returned to London on the 
5th of February, 1823. Whilst at Maranham, Capt S. 
had written to Sir Humphrey Davy, proposing to extend 
the experiments to the high latitudes. On his arrival in 
London, he had the satisfaction of finding that his pro- 
posal had been approved of by the board of longitude 
and the Admiralty ; and the Griper, which had been em- 
ployed in the North-west expedition in 1819-20, was 
commisioned on the 26th of February by Capt. Clavering 
(who also commanded *the vessel in which Capt. Sabine 
ad made his late voyage) ; and on the 11th of May he 
iled for Hammerfest, in Norway: the three stations 
visited were Spitzbergen, Greenland, and Drontheimi in 
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Norway, whence he returned to JUondoo, where he ar- 
rived ou December Jthe. 19th. 

Though . the . work from whence we have derived the 
.above extract is scientific (for the larger portion consisting 
of tables), yet there are many points which are interesting 
in the perusal. Among these, we cannot but : notice the 
extraordinary degree of perfection to which the. various 
instruments are now brought ; and at the same time, the 
' astonishing care^ patience, and accuracy, which are indis- 
pensable in the observer; qualities which Capt. S. evi- 
dently possesses in a high degree. In speaking of the 
instruments, he repeatedly mentions, with peculiar praise, 
the admirable chronometers of Messrs, Parkinson and 
Frodsham. ** It would be impossible," says he, " to 
express the advantage of which their chronometers proved 
to me on all occasions, or how much the thorough reliance 
which I could place on their time facilitated; or, what is 
more important, how much it conduced to the accuracy of 
the variety of observations, which successively occupied 
^my attention, and which I was usually pressed to com- 
plete in the shortest possible time." 

Considering the influence which* change of .climate is 
known to exercise on the going of a watch, it must appear 
. the more extraordinary, that these chronometers should 
. have stood so severe a test as they were exposed, to, in the 
Yoyages described. . But there is one point which we con- 
-sidjer of so much importance, and in which Capt; Sabine's 
.opinion is so decisive, that we think it necessary to notice 
.it particularly. He says: — 

''It is known that the rates of chronometers are fre- 
quently found to vary on embarkation in vessels, inas- 
much as to, have given rise to the distinctive terms of 
* sea rates,' and * land rates.' No such variation, however, 
can be found in the going of No. 423, in any one of the 
six voyages in which it was embarked between April a n^^ 
November, which alternated with nearly equal periods -dpf 
land when it was employed incessantly in observations, 
including those of magnetism."' 
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'. ;Io a note fatfkii ^8i|^e> Capt Sabine ««]fs 

^' An opinion has lately pre?tdl^> thai the changt^ li 
the rate of efafohometen on embarkatioii, which tmA to 
be eoBBidered as a oonseqnenee of the notion of a shfp, hi 
inrideipally occasioned by the magnetic itaSnen^e of the 
iran- which she contains ; and it has beea assufnied by 
some of the writers who have ta^en part in the recetot dis^ 
enssioos on the subject, that the effect so attributs^ is one 
of general experience. I believe, on the anth^Mrity of 
4>thers, mtfaer thali front my own ebservatiotis^ that a iSSt- 
ferenee has sometimes and even fi^qaently lakf n |4avm 
between the land and sea fates of chronometers ; btt« fh>m 
whatever cause the irregularity may arise, t maM vegfiffd 
its t)ccurrence as an evidence of the ii^feridHty of the pe- 
culiar chronometer to the advai^oed state to which the Aft 
of their constraction has attained; because, aitiong tte 
many with which I have at different times been famished 
by Messrs. Parkinson and Frodsham^ and which I havi9 
frequently transferred fixim th^ ship to the shore fcft twb 
or diree weeks at a time, Ibv the purpose of trial, I faive 
never been able to discover any systematic variatioils 
whatever, censequent* on their removal. With regard to 
tlie influence of the iron as a cause of the irregtilakiQry a 
aiore decisive evidence of its not being prdctij^all;y dli- 
eovered under the most favourable eirculnstancee f^ Ms 
• eihibition cani scercely be imagined, dian teeh f^W h 
ibe four ^rdaometers of Messri^. Paskinsoa and> ¥M1- 
sham, df which I have gi^n an account in^sfae appffudiK 
to Captain Parry's voyages 'm 1810-9% pa^s vii. 1M» 3fl8. 
xviii. xix. and xx^ as follows :^--^ 

** The Heola was stationary and ' inimoveable, beiag 
frozen up for more thaa ten montha in the vicinity of the 
magnetic pole ; the dip between dghty-eighi. aaA maty 
degreett» Such is the situattott^ and such the eilvma- 
nces which are sapposed to be the best adapted to/t the 
Bei^etopefneiMr df megaettsm in the sSaacheenn and <4her 
itfeM ef a ship. The chi>otaom<iiei^ were on boaid* dat^ 
the whole winter, and their Mtes, psepavalory tn tlMl^ Id!- 
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Iptflng ftiua|Der# weEeAseigMd fromtbe avefage «f die 
.fplir Bioathfi jomnedkiteij preceding ber extric«tio^' from 
tlbe4^i( at: aft ^aal peviod of oavigatioiK The Heelia art 
rv?^fit Leitb, baviiig: esperienudd ma^ bad ^weather Ui 
^lM&iiig,tbe Atbntie ; but^ oa compariog the four cbrpnQr 
.q^tafB ai^tbe observatory at.Leitb^ tbeir GreenwijebtioM^ 
employing theif wiii^ter harbour ratesr proved lestf tivMi 
lw?a $eaoriid» ia 0i:ror« Qn the arrival of the Heoli^ iii: the 
Thames, the chronometers ; were retaraed to lifc^^ersK 
I^hin^oii and Frodfibam's hoas^ i« J^ondo&j whete^. afta? 
in month's interv^U they were fonnd stiU going at the same 
rates as in the Hecla, whilst in the harbour o£ MelvilU 
Island." 

Itayingstt^in^^ttytnenixonedtbe resutes, Capfniil^ Babine 
iMlds^--'' These paftioularer are ^ted in diitail in ^ pag^ 
l^ef^^fo, bfitthe tn^tfumstanee is tha^ again generally 
iroticedi be^dause it seeors 4e have been ov^looked by 
inanj wtn^se iage^aky bad beea ejcerted in devising eon*- 
ItftattiSeS to remedy an evil which has no existence^ when 
Ae eotnteon discretion' of life is exercised in obtaining the 
^Weit drtide at an equal price. Had the especial purpose 
of the Heck's voyage been to enquire whether the iron of 
* 8hip> in its ordinary distribtitionj would, under such ei^ 
tMliie circumstances; eicert a sensible influenoe on th^ 
tli^oBenietersi better adapted arraAgements-conld soaiM^ely 
laire beeth devised f<M^ Uie ei^periment/ nor conld amtitfe 
decii^v^ ifeiHilt in the negative ha^ been obtained.-' 

Th» Rttssiatt corvette Krotfcyy commanded by Baron 
Wratfgel, just retttrned- from a voyage round the world, 
npon which she has been employed about two years, has 
arrived at the Motherbank. This voyage has afforded 
another practical and additioncd proof of 'the e&traoFdisaiy 
accuracy and perfection to which Messrs. Pai^Linson and 
Frodsham have brought their chronometers, two of which 
were bought by the imperial government for this voyage.; . 
one of which, when delivered, was losing in mean time halfl|P' 
aaecond per day, and at present is losing one second and 
three>tenths, and during the whole time of circumnavigate 
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ing the globe never exceeded two secoDds losing. The 
other's original rate was one second and a half gaining, and 
its regular and progressive increase has never exceeded 
three seconds and eight-tenths, balancing each otber^s 
errors (if errors they can be called) in the most surprising 
manner. Baron Wrangel adds, in a letter to Messrs. 
Parkinson and Frodsham, that his vessel was by no means 
calculated to give chronometers a favourable trial, it being 
flmall, and subject to considerable motion. These chrono- 
meters have been out two years, and in the greatest ex- 
tremes of temperature. The following is a copy of thk 
letter : — 

" Portmouih, August 14, 1827. 

" Gbntlbmen — It is with great satisfaction that I am 
enabled to inform you, that the two chronometers, Nos. 645 
and 646, which have accompanied me on the voyage round 
the world in the years 1825-6, and 7, have turned out to 
be so correct, that the first differed only from one half to 
ione and three-tenths losing, and the latter from gainiug 
•one. half to four and six- tenths seconds ; and that the dif- 
ferences of longitude, which were found by their means, 
corresponded exactly with the best astronomicar observa- 
-tions. I am convinced, that however near to perfection 
your chronometers have proved to be, that they, no doubt, 
•would have been more so had I been enabled to pay 
greater attention to them, and my vessel been fitted up as 
I could have wished it to have been for that purpose. 

'^ I am, gentlemen, your very humble servant, 
i " Baron Wrangel," 

Capt. of his Imperial Mqjesty's 
; Corvette Krotky. 

To Messrs* Pabkinson and Fbodsiiam, Chronometer 
Makers, * Change-alley, London. 
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XLIV. — On Ussming the Essence, and increeuing the 
: Salubrity t of the Processes of refining Gold and SUner 
. in France*. 

The irequent complaints made against the laboratories for 
refining gold and silver to the administration, and finally 
to the Council of Health, in Paris, have urged the latter 
to study the means of lessening the unhealthiness of this 
art: and by which means it is now ranked in the second 
dass of unhealthy laboratories, a class of laboratories which 
were, however, formerly shut up when in the centre of a 
town or village. The Council of Health applied these 
means to an establishment, which has been carried on 
during a whole summer upon these plans, now just pub- 
lished by M. d'Arcet. This publication is preceded by 
some general observations on the state of perfection to 
which the aft of refining is now brought in France. 
. In refining, it is proposed to separate gold and silver from 
their alloys. Formerly gold was refined by a prolonged 
fusion, by cementation, by means of sulphur, nitre, sul- 
phuret of antimony, and corrosive sublimate ; and silver 
by a tedious fusion in the open air, mixed also with sulphur 
and nitre. Cupellation and the liquation of silver is of 
modern invention ; and the parting of gold dates from the 
fourteenth century. It was M. d'Arcet, the nephew, who 
first employed platina vessels in the refining of gold by 
sulphuric acid. 

In 1789, ingots of silver, containing a small quantity of 
gold^ were refined by fusion with nitre, treating them in 
earthem vessels with nitric acid ; and, lastly, precipitating 
the silver, by means of copper. The nitrate of copper 
was afterwards calcined with charcoal, to revive the cop- 
per. The nitre, the nitric acid, and the fragility of the 
earthern vessels, however, rendered this a very expensive 
process. 

* From Fenissae*s BuUetin dst SeUncet TechnohgiqueifCT June, 1927^ 
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In the treatment of these ingots by the new method, 
thfty first melt and granulate the ingotg^ which are t&e& 
diriblVed ih stdpfaiuic acid, contained: in vessebi^f boflers 
of platina. The gold, thus separated, is saluted to a 
•efcond process, it being fused with nitre and borax. The 
stdphate of silver is precipitated by Copper, tod the suK 
phate of copper thus obtained, after being evaporated and 
crystallized, is sold in commerce. This process, besidel 
the strikiiig advantages whi<^h it possesses over th^ ancient 
6nH, in respect to econbmy, enjoys also th^ advantage 6f 
merely giving off sulphurous gas, and sulphuric aci* in 
vapbui^, which are easily neutralised. 

The author n^xt d^scribto the laboratory. This contains^ 
fitst^ five plfttina boilers, arranged under a cover, wfaicb 
cain be shut by three sliding doors, and which is ventilated 
by the main chimney of the laboratory ; secondly/ two 
round boilers, to dry the jiilver after precipitation; thirdly, 
three wind-furnaces, to fuse and granulate the ingots, and 
to melt the gcAd and refined silver in ; fourthly, two square 
leaden boilers, to precipitate the sulphate of silver in, by 
mefiins of copper ; fifthly, a reservoir of water, fi^r washixi^ 
the different utensils in ; sixthly, ten double crystallising 
vessels, made of lead, for making the sulphate of copper in ; 
seventhly, a square leaden boiler, for concentrating the 
sulphate of copper in ; eightly, a main chimney, whidt k 
plkded in the centre of the laboratory } ^nd, ninthly f m 
apparatus, placed in the vaults beneath, to cotkimim did 
talphnreons . and sulphuric vapours^ produced ttokt* the 
platina boilers. IjC is this last apparatus especidilly* whi^h 
oharacterizes the salubrity introduced in this ait of rtsfiflifi^ 
In fact, the platina boilersare furnished with heads to thetAj 
which communicate, by leaden tubes, with a seii^ of 
leadto chests, in which the sulphuric acid condem^es. TiA 
sidphiirous gas,, which escapes from th^ chests, isr CMtfM 
to a cylinder, with an agitator in it, kept in continuid'ifiCM* 
tioD, and which cylinder contains hydrate of lime suspended 
in water; acurrentof air is established in this af^r^itu^hy 
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menm of an opening made in the neck of each of the 
{datina boilers, and by the communication from the 
boilers with the main ventilating cbimneyy after passing 
dirough the condensing chests and moveable purifier. 

D. B. F. 



LXV. — On an admirable Mechanical Para^osf^ JBly Jfff. 

I. LuKENSy Engineer, IJ. S. 

We believe our readers will give us credit for the emission', 
of divers wonderful projects, such as pretended perpetual 
motion^, machines for gaining power, &c., with wbioK 
nevertheless, other works of recent date abound ; and, in 
fiicty we had much rather lend our aid in detecting andex*-- 
posing such fa}lacies> than assist in propagating them, totho 
injury rf real science. 

We must, however, now plead indulgence, for stating 
some paticulatrs of an admirable mechanical paradox, 
which has perplexed most of the scientific persons who 
have seen it, and has indeed excited great interest to ieam 
tlf^ construction of it. 

We have repeatedly seen Mr. Lukens pass a kqife-blade 
entirely through the ivory head of a cane or Walking-stick,' 
yet without effecting a separation of the parts, since his 
amval in this pp;yitfy, with n^uch surpii^^f j bu,t yre J^stv^ 
flow actually had another carved ivory head of his con- 
struction in our possession for several days, and have re- 
peatedly, as well as our friends, passed a . knifie backwards' 
and 'forwards through it, from the chin to the back oi^' the 
Becky and the contrary, without effecting any separati«>tf I 
We are under promise not to take the head to pieces> with 
a view to le^h the ecmstraction of the mechanism of its 
ocMlstruetioBf, land which promise We'shaH: of course not 
tiolate ; so that our readers must, for the present at least; 
rem^ ignorant thereof. 

We can, however, state, that the knife, in its progress 
throogh the neck, meets with two obstructions, each* of 
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which gives way, on being pressed a little, by urging the 
knife forwards ; so that the artifice seems to consist in the 
ingenious construction of two spring-catches, one or other 
of which constantly has hold of the parts ; and that whilst 
the knife, for instance, separates the front catch, the hinder 
one retains its hold ; and again, when the knife reaches 
this, the front catch has again seized and secured the parts 
from disjuncture. 

The face is -carved into the representation of a sort of 
gneer, as it were, seeming pleased at the failure of the at- 
tempts made to separate the head from the neck. The. 
neck is one inch in thickness, and one and three quarters 
of an inch broad, and the blade of the knife is three-six- 
teenths of an inch broad, and is made thin, with the edges 
rounded. No passage of the knife can be effected^ in en- 
deavouring to carry it through the neck sideways, but only 
fix)m back to front, or the reverse, as above stated. 

We are sure we shall be excused for thus bringing this 
truly ingenious piece of mechanism before the notice of 
our readers ; and have reason to believe, that Mr. Lukens 
will not return to the United States, without leaving som^ 
one intrusted with the secret of it, and who will be capable 
of manufacturing it here. 



LIST OF PATENTS FOR NEW INVENTIONS, 

JFhich have passed the Great Seal since July 25, 1827. . 

To Edward Dodd, of No. 62, Berwick-street, near Oxford* 
street, in the county of Middlesex, musical iustnunent maker ; 
for certain improvements on piano*fortes. Dated July 25, 1827. 
— To be specified in six months. 

To Thomas Peek, of Saint John-street, Clerkenwell, in the 
parish of St. James, Clerkenwell, in the county of Middlesex, 
engineerjj; for a new engine, worked by steam, which he intends 
to denominate a revolving steam engine. Dated August 1» 18^7. 
*— In six months. 

To William Parkinson, of Barton-upon-Humber, .in the county 
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of Lincoln, gentleman ; and Samuel Crosley^ of Cottagerlane. 
City-road, in the county of Middlesex, gas apparatus manu; 
facturer ; for an improved method of constructing aud working 
an engine for producing power and motion. Dated August 
1, 1827, — In six months. 

. To Joseph Maudslay, of Lambeth, in the county of Surrey, 
engineer ; for a certain improvement on steam-engines. , Dated 
August 1, 1827. — In four months. . 

To Lionel Lukin, of Lewisham, in the county of Kent, Esq. ; 
who, in consequence of a communication made ta him by fo-r, 
reigners abroad, and discoveries made by himself, is in possession. 
of certain improvements in the manufacture of collars for draught 
and carriage horses, and saddles for draught, carriage, and 
saddle horses. Dated August 1, 1827. — lu six months. 

To Eugene du Mesuil, of Soho-square, in the county., of lilicl- 
dlesex, Esq. ; for an improvement or improvements on^ or addi- 
tions to stringed musical instruments. Dated August 1, 1827, 
—In six months. 

. To Anthony Scott, of Southwark Pottery, in the county of 
3>urham, earthenware manufacturer ; for an apparatus £or prd- 
Tcnting the boilers of steam-engines and other similar vessels of 
capacity becoming foul, and for cleaning such vessels when they 
become foul. Dated August 4, 1827. — In two months. 

To John Underbill, of Parkfield Iron Works, near Wolvier- 
bampton, in the county of Stafford, iron master ; for a. certain 
improvement in machinery or apparatus for passing, boats and 
other floating bodies from a higher to a lower^ or from a lower 
to a higher level, with little or no loss of water, • and which im- 
provements are also applicable to the raising or lowering of 
weights on land. Dated August 13, 1827.— *Ia six months. 

To Peter Burt, of Waterloo-place, in the parish of St. Anne, 
Limehouse, in the county of Middlesex, mathematical instrument 
maker ; who, in consequence of a communication made to him by 
a certain foreigner residing abroad, is in possession of an inven-^ 
tion of an improved steam-engine. Dated August 4, 1827k^— -In 
six months. 

To William Dickinson, of Bridge- street, Southwark, in the 
county of Surrey, tin-plate merchant ; for an improved buoyant 
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bed or mattrass. Dated the 13th of August, 1827. — In six 
months. 

To Thomas Breidenback, of Birmingham, in the county of 
Warwick, merchant ; for certain improvements on bedsteads, 
and in making, manufacturing, or forming articles to be applied 
to, or used in various ways with bedsteads, from a material 
or materials hitherto unused for such purposes. Dated August 
13, 1827. — In six months. 

To T^lliam Alexis Jarrin, of 123, New Bond-street, in the 
county of Middlesex, Italian confectioner ; for certain improve- 
ments in an apparatus for cooling liquids. Dated August 13f 
1827. — In«two months. 

To William Chapman, of the town and county of Newci^tle- 
upon-Tyne, civil engineer ; for a certain improvement or im* 
provements in the construction of waggona that .have to travel 
om rail* ways or on tram-ways. Dated August 14, 1827. — ht 
two months. 

To Henry Pinkins, of Philadelphia, in the State of P^nnsylva- 
aia^ in tbe United States of North America, but now resident at 
the Qaadrant hotel, Rogent -street, in the county of Middlesex, 
gentleman ; ibr bis improved method or apparatus for generating 
gMy te be appMed to lights and ether purposes. Dated August 
15, 1827. — la six months. 

- To Wiiliam fipoag, oi Aylesl»«l, in the county of Kent, gen* 
tlaaan ; foi aa inveation for diminishing frietnon in wheel car* 
lieges, wai^wbefh, and other rotary parts of machinery: 
Qaicd August 15» i827vi-^ln sui months, 

T« l^mml W^lhnaa Wright, oS Maasield-atroet, Bareagb' 
t9^^ ip tA^ceunty of Surrey, eugineei; ^i certain improvemeitv 
in m^hioerji for catting tobacco. Dated August f 1, 1827w-»*4to 
m nipntbfiu 

Te iMaufil Wellmaa Wright, of MM^fiekl-street^ l^erough- 
i^qm1» in Uie oonnty of Sucvey, engineer; for eertaia imprememeats 
in tb0 eonatjuction of, oranea. Dat^ August 17, 19W.-^Im 

wmoaths., 
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LXVI.^ — On Splitting, Cutting, and Polishing Dia* 
mondsj and on forming; mounting ^ and using En- 
grave,rs\ Glaziers\ and Writing Diamonds, Diamond 
Dust, ftc. By Mr. Edmund Turrell, Engraver. 

WITH FIGURES. 
{Continued from p, 135.) 

Bbpo^B I quit the subject of watch jewelling, I shalf 
observe, it frequently happens that some splinters of dia- 
mond, which, from the shape of their points, are admirably 
adapted to make drills, are nevertheless unfit for the pui^ 
pose, on account of the thickness of the stem behind the 
point ; on which account they would make a conical- hole 
in a ruby or other stone, too obtuse for general purposes. 
Such splinters, when used for diamond drills, must'lie 
soldered in a piece of iron wire, as before described^; dii'd 
being fixed in the mandrel oi a lathe, they mtiy he mkde 
smaller by holding or pressing another pieee of bortt 
having a sharp edge, against the part that it is wished 'to 
reduce ; by which means the back part of the drill will be 
made cylindrical, and of any convenient size. 

On Engravers^ Diamonds. — Copper-plate engravers 
frequently find it necessary to increase the strength' of 
their tints, by re-entering the lines with a point ;* and 
some few years since^ the only tool used for that pur<> 
pose was the common steel etching point; irhetted sum^ 
ciently blunt or obtuse for the purpose. These were 
very objectionable, on account of their liability to w^ar^, 
by which circumstance, the tints, formed by '.liaei 
jBo treated, were rendered very uneven. The hiti 
VOL, I. o 
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Mr. Wilson Lowry, the celebrated engraver, conceived 
the happy idea of having small splinters of diamond 
tamed in the lathe: the piece of diamond when, (finished 
being conical^ with its point nicely rounded. Two of thes^ 
points soldered into a piece of steel wire are shown in 
plate Vll.y fig« 1. The method of turning them was pre- 
wisely the same as that above described for reducing the 
thickness of the diamond drills. Diamond points of this 
kind, and of various sizes, are now commonly used, and 
are found exceedingly useful for the purpose before 
named. These points, when made very fine, have been 
used to etch the bold lines in the fore-grounds of hu|d- 
scapes, and for other foliage ; and they have also been 
found very serviceable in ruling tints in the ruling-ma- 
chine, that are intended to be bitten very dark, .tbe; 
common splinters of diamond being too fine and keen fos 
the production of bold dark lines, although they are t^ 
quisite in all cases where delicate lines are wanted. 

On Diamond Turning-tools. — John Barton, Esq., of 
the royal Mint, whose exquisite dividing U so- well 
known» has of late years employed the diamond as « 
torning- tool with great success, The shape he prefers j is 
fhown by a top and side view of it in fig. 2. Hie upper, 
plane surface of it has heefx produced by cutting and 
polishing it. This simple method of producing a tarning«t 
tool has great advantages ; for as the whole of the dift* 
mond is left in its natural state, except the plane ^surfaoe 
produced, it follows that the cutting-edge will be formed on 
the natural or external coat or surface of the stone, which 
in practice is found to be so much harder than the iitternal 
part. Diamonds, naturally formed of an egg.shi^e, ase 
the best suited for thb purpose. It was with a tooL of 
this description that Mr. Barton, some time since, under- 
took to turn off from a cylindrical surface a quantity 
equal to the 13,000th part of an inch, aiid which ^he per- 
fi^dy aecompUshed for his friend, Mr. Edward Troughs 
toUj F»RiS. . 
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Some persons have preferred having the diamond cut 
into the same forni as the steel tool used for tnrning. 
Mr* Peter Keir, engineer, of Camden Town, had one 
oonstructed of the shape shown by a top and side view 
in fig. 8 ; which shape will answer extremely well, pro- 
vided a quantity sufficiently small is taken off the metal to 
be turned at each cut. It may be necessary to observe; 
tiiat diamond turning-tools are always used when fixed in 
aslide-rest, which regulates the quantity to be turned or 
cut . off to the greatest nicety. One of the peculiar ad- 
¥antages in using the diamond as a turning-tooU is liA 
Ga|>ability of cutting hardened steel, which it does even 
ill its most extreme degree of hardness. 

On Diamond Ploughs for Engravers.^^^A machine was 
some years since contrived by Mr. Cosmo Armstrotig^, a 
celebrated engraver, which, instead of ruling tints of lines 
on copper-plates with a diamond point, was Aiade to hold 
a steel graver or cutter, and tints of lines were cut in at- 
one operation, which might be again re-entered and' 
Inought up to any degree of strength,' by setting the 
cutter deeper at pleasure. A machine of this kind^ upon 
smoriB extended plan, was constructed for R< H. Solly, 
Esq., F. R. S., a member of the Society of Arts, by tfae- 
late ingenious Mr. James Allan, mathemi^cal instrumeiii^ 
maker; and in order to avoid the inconvenience arisitfg 
from the wear of the steel-cutter, a diamotid one was sub^- 
stituted for it, similar in shape to a graver, and whiofi 
answered the purpose most admirably. 

These few remarks will, I trust, be sufficient to show 
the value of the diamond, both as a cutting and turning- 
tool, where great durability is requisite. 

On Jewelled Draw-plates for Wireii — ^There is no de- 
partment of the arts or manufactures, where durability in 
die materials of which the principal tools are formed is 
of more consequence than in the process of drawing wire; 
especially that of the finest description. I shall now call 
the attention of your readers to a very ingenious applica« 

o2 
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tion of the ruby, invented by the celebrated Mr. William 
Hardy, for equalizing the steel pendulum wire used for 
chronometers. 

Fig. 4 represents a brass frame, in which the two dove- 
tailed, steel slides a and b are placed. The one at b is 
made fast» and is always kept stationary by the screw 
seen near b, which passes through it, and enters the brass 
frame. The one marked a is made to slide in the dove- 
tailed groove formed upon the brass frame. The motion 
of it is regulated by a steel screw, the broad head of 
which enters partly into a notch or recess made under- 
neath the slider, as shown at c. This will be better un- 
derstood by refering to c, in fig. 6, an edge view of it, 
where the head of the screw is seen as bearing against 
one side of the notch, the tapped part of the screw en- 
tering the brass frame, as shown by the dotted lines. 
The two ends of the sliders, a and b, which are made to 
approach each other, have each a small plate or piece of 
ruby, slightly rounded, or made cylindrical externally, 
and fixed in a cavity or recess formed in the slides by 
cement; and between these two ruby surfaces the pendu- 
lum-wire is drawn, until it is not only equalized in its 
thickness, but also receives a most beautiful polish.*— <2, in 
%. 6, is a steel-piece fixed to the brass frame by a screw 
and steady pin immediately above, and bearing upon the 
two dovetailed sliders before named ; and e is a sliding 
steel bar, which is confined by the two screws seen at//; 
but when the screws are slackened, it may be pressed 
closer towards d, the apertures through which the screws 
pass being made in the form of oval slits for that purposed 
Each of these appendages, e and d, have also a ruby plate 
let into their ends; and being carefully cemented, they 
are then used to equalize the edges or sides of the wire, 
which produces a degree of perfection unattainable by 
any other means. Fig. 7 shows a section of the brass 
frame, with a piece of the pendulum- wire between . the 
ruby plates. Fig. 8 is a plan and view of the steel sliding 
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bar e detached ; and fig. 9 is a plan and end view of the 
flteel piece d, also detached : in both of which figures the 
position of the ruby plates may be distinctly seen in tho 
end views. 

My ingenious friend, Mr. William Brockedon, has ob- 
tained a patent for drawing cylindrical gold, silver, or 
other wire through holes made in rubies and oth^r hard 
stones, amongst which the chryso-beryl was found very 
useful. The holes were either drilled with the diamond- 
drill, or bort in powder, as above described. As a proof 
of their great utility, I have heard him state, that a 
quantity of wire, equal to twelve miles in length, wai» 
drawn through a ruby hole without any sensible variation 
in point of size throughout its whole length. 

(To be continued,) 



I^XVII.— On usinff Cast-Iron for Corn-Mill Spindles 
and Steps, Brands, iic. By Mr. J. Morton Poole ; 
with Remarks by the Editor "i^. 

SIR, Brandi/uiine, Jan, 1, 1827. 

I HAVE been a miller for nearly forty years, and for the 
last sixteen years of the time I have made use of cast- 
iron extensively in the corn-mills that I have been, and 
am now engaged in, for wheels, gudgeons^ and spindles, 
as well as for steps for those spindles, all which are cast- 
iron throughout; the cock-head, neck, and foot of the 
spindles being formed all of the same metal, cast at the 
same time, and all have worn very well for sixteen years^ 
past^ having given us but little trouble. Had I now a 
new mill to build, I should use the cast-iron spindles, &c.> 
in preference to any others. 

It has occasionally been necessary, indeed, to introduce 
new steps, as they bore down faster than the feet of the 
spindles wear ; but this has occasioned us little trouble, as 
we have a pattern of wood provided, and several extra 

* From the Franklin Journal* 
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steps at handy which we place under the spindles rough as 
they come from the founder (except cleaning out the sand 
that had adhered to the iron in casting), adding a small 
quantity of ground emery and oil put in the steps; they 
are then ready for work in the usual way. 

Our brands* have their heads also made of cast-iron^ 
and they have been found to answer our purpose well for 
many years, by changing them as they are worn out : this 
is done very readily, as we have always some to spare, they 
being prepared at the furnace with a wrought-iron bar 
about fifteen inches long cast in each head, to which we 
w«Id the old handle when we find it necessary to make 
use of a new brand. 

I need not make any further observations, than that the 
steps of the spmdles ought to be of the hardest cast-iron f: 
and in relation to the brands, that in casting them, the end 
of the bar of wrought-iron should be split into four parts 
for an inch, and be opened a little, and the brand be east 
upon that end to prevent their becoming loose, which they 
are likely to do without this precaution* 

A cast-iron brand only costs about half as much, and 
will last about half as long as one that is forged and cot as 
usual. But there is, in various respects, a great advantage 
in having two brands instead of one. 

To Dr. Tbouam P. Jokbb. J. MORTON POOLB. 

Remarks hy the Editor. 

We have long known the good effects of wrought-iron 
mill-dpindles steeled on their necks or pivots and hard- 
'ened, running upon chilled cast-iron journeys, but not 
east-iron upon hard cast-iron, as herein described. This 
is a new fact to us, and an important one ; and coming 
from so respectable an authority as the proprietors of the 
Brandywine corn-mills, must be unquestionable. 

The cast-iron journeys here spoken of by us had their 

* Or marking-irons, used in marking casks of flour, &c« 
+ Brasses are used in tliis country for 8teps.-^£:j>iT0B. 
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semi-cylindrical oairities, in Ivhioli the Qyliiadrioal tiedtscif 
the spindles ran* chilUd in thQ castiij^v by means of semi^^ 
cylindrical lUocks of cast-iron placed in the sand mould; 
and they were so very hard, that emery applied upon lead, 
iEis Hsnal, made so- little impression upon 'them^ that they 
were put to'vt^ork from the casting/ and it w^s a long time 
before any perceptible wear was effected upon . them* 
They/faowever, always caused the spindles to rnniptfr/fec^jy 
cooly by the use of grease applied to them as in. common/ 

yfe are not aware ,that the hard cfAst-irfm mentioned 
by Mr. Poole was chilhd;mQ%t probably not, as.be speaks 
of the necessity of removing *^ the sand that adhered to 
the iron in casting/' Now, .in'.cAi//-ca«#iiijr upon m^tal 
hlocks laid in the moulds, no such adherence of ^land can 
take place, they being perfectly dean iron. We would 
therefore recommend this xisefal practice to be employed 
in casting the steps for the corn-mill spindles, by placing a 
hemisphericdl east-iron block in the sand moalds,. to form 
the cavity for the foot of the spindle to turn in.^ ^ 



ILXVIIL — I On a new Mectro^Magnetic Appardtue^tih 
vented by Mr. Francis Watkins^ Philoi(^Hical 
Instrumen^maker. 

WITH A EKURB. 
81R, ft, Charing^eroii, London^ [Sepi^ 19, ISdTi- 

I BBe leave to communicate, for insertion in' jout Tech^ 
nological Repository, a new electro-magnetic ap^arattrs 
<ff my invention, it being, I believe, the first time that a 
helical coil of wire has been made to revolve round a 
^magnet. 

I consider that it affords a better example of the rever- 
ing wire than has hitherto been shown, and certainly has a 
tnore pleasing effect than that produced by the revolution of 
a straight wire. Should any of your numerous rtoders wish 
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io lee it in abtion, I shall at aQ times be happy to show 
it to them. I remain, sir, your obedient servant, 

: ToT'.QithyEiq. FrANCIS WATltillS. 

A D$scriptioH of a new Form of Revolving Wires arownd 
the Poles of a Horse-shoe Magnet, prodticed by Electro- 
Magnetism, 

.In the 43d vol. of the Transactions of the Society of 
Arts, &c., there is described an apparatus for showing 
« jimilar effect^ by Mr. Sturgeon, produced by straight 
wires suspended from above, and their lower ends dipping 
into and revolving in two circular cups containing mercury. 
•My alteration consists in the substituting of helical coils 
(Of copper wire, having slender bars soldered across their 
tops with needle points in their centres, turning in conical 
holes, drilled in the ends of the magnet, which is formed 
of a cylindrical rod ; and above the points two small plati- 
iXiYun cups are. affixed, to hold a globule of mercury in each. 
Two wooden cups are attached by screws on the lower 
parts of the magnet, having bent arms fixed in them, and 
small cups upon the external parts of them. To the lower 
ends of the helical coils are soldered slender pointed 
wir^, tbent so as to enter slightly into mercury placed 
in the two larger cups, and mercury is. also placed in the 
small cups. 

A brass standard affixed to the basis of the apparatus 
hfui a forked piece attached to it, with two points descend- 
ing into the two platinum cups upon the tops of the coils; 
and there is also another cup placed upon the forked piece 
to contain mercury. The voltaic circuit is then completed, 
by placing wires in the mercury contained in the snudl sid^ 
cnps^ and connected with the copper parts of the batteriesi 
and other wires, communicating with the zinc parts, are 
placed in a cup on the top of the apparatus. When the 
voltaic action commences, the helical coils will be seen te 
revolve rapidly in contrary directions; but on changing 
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tiie ^pQsitiw of the conne^^tiiig wires, (be retolutions of 
the coils will be reveraed. 

Any form of voltaic battery may be used, but I ptefer 
for all electro-magnetic experiments thitt described by Mr* 
Storgeon ia the work above referred to. 



» '• 



References to the Engraving* • 

Ib plate VII. fig. 10 is a perspective view of the 
apparatus.— A is the horse-shoe magnet, firmly screwed 
to a wooden basis or support ; B B, the two helical coils of 
copper wire;.G o, the bars across their tops, from which 
needle points descend into conical holes, formed in the 
centres of the hemispherical ends of the cylindrical magnet; 
D D, the small platinum cups above the needle points; 
B B, two wooden cups, affixed by adjusting screws upon 
the lower parts of the magnet ; f f, two smaller wbod^i 
cups ; 6, a pillar affixed to the basis, within which slides 
the stem of the forked piece h, which has two points made 
to descend into the platinum cups, and a central cup upon 
ity I; J is an adjtisting screw in the pillar 6, to regulate 
the height of the points of the forked piece H ; K K, the 
pointed wires soldered to the lower ends of the helical 
coils of wire. 



XiXIX.—- On an, excellent Smoke Consumer for Argand 

Lamps. 

WITH A FIGURE. 

^Tfiit very useful and simple apparatus has been' employed 
for several winters past, with complete success, by Messrs. 
Watkins and Hill, of Charing-cross, who had it from 
Benjamin Wyatt, Esq., he having originally brought it 
from France, and where it is still in constant use. 

■ It is composed of a thin convex plate of copper affixed 

:to a flat circular ring of sheet-iron, the rim of the copper 

..pUite being burnished over its rim or edge. Into this iron 

ring three iron wires are firmly affixed, by being first passed 
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through three equi-^dtant hcdes made in the ring, and 
their ends bent and again passed through three odier holes 
"likewise made in the ring, near the former ones, io receive 
.them, and into which they are riveted* This is done to 
prevent the wires fh>m taming in the holes. The wires 
are then doubly bent, as shown in the figure, so as to fit 
the inside of the glass chimney of an argand lamp, and to 
lodge or rest upon the rim of it, the cap bein^;' supported 
:at ibe hei^t of an inch above the top of thb chimney. 

The iron ring is two inches and five-eighths in diameter 
iaxiemally, half an inch broad, and one inch and five- 
eighths internal diameter. 

Without attempting to account for t&e cause of Ais be- 
neficial effect of these smoke consumers, otherwise than 
by supposing that the carbon of the smoke is consumed by 
the heat of the flame acting upon the metal placed ibhM- 
diately above it, and upon which the smoke is lodged for 
an instant, we can only say that the ceiling immediate^ 
over the lamps does not show the least appearance of any 
.deposition of carbon having taken place upon it for up- 
wards of two years ! We may therefore infer that tUs 
apparatus most completely performs the office of a snioke 
consumer. 

Upon taking one of them asunder, which had been long 
in use^ it appeared that the copper plate had been very 
considerably heated, it being covered with a complete ceat 
of oxide. Messrs. Watkins and Hill have likewise ap- 
plied these smoke consumers to the argand lamps em-» 
ployied in their improved magic-lanterns: with oomplefe 
success. 

References to the Figure. 

• 

In pkte YII., fig. 11 is a section of the apparatus.-^ 
d, part of the glass chimney of the lamp ; bb b, the three 
bent iron wires resting upon the top of the chimney, ami 
supporting the copper cap c, affixed to the flat circular 
iron ring d. 
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LXX. — Facts and Observations on the Burstin^\ of tie 
Boilers of Steam Engines. By Drskine Hazard, 
JSsq. Civil Engineer *. 
SIR, . Philadelphia, April Uth^ 1S27. 

The frequency of disasters arising from the bursting of 
boilers in steam boats, botli with high and low pressure 
engines, makes it the imperious duty of all those who have 
given particular attention to the subject, to make public 
any ideas which may throw light on the cause of them, as 
they may thereby aid in preventing their repetition. With 
this view I take the liberty of sending you the following 
explanation, which was. given me by my countryman 
J'^rkins. He builds his theory on the ground that the 
power of steam does not depend upon temperature alone, 
but principally upon the quantity of water that is contained 
in a given bulk of it ; in other w(»rds, that its power is de- 
rived from its compression. This corresponds with the 
experience of the late Colonel Alexander Anderson, who 
gave me the same theory many years since ; and at the 
same time informed me, that when distilling by steam/ he 
uiiiformly found the quantity of liquor produced in a 
given time to be in exact proportion to the pressure within 
his still. He hence concluded, that atmospheric steam, 
confined within any vessel in such a manner that it could 
not get an additional supply of water, might be heated red- 
hot without bursting the vessel or increasing its power. 
Mr. Perkins states that he has completely realised this 
idea in his experiments. He also mentions a fact coih- 
mnnicated to him by Mr. Williams, principal manager of 
the Dublin and Liverpool steam company, which was this : 
The people on board one of the boats were alarmed, while 
op their voyage, by the smell of pine smoke, and con- 
cluded that the boat must be on fire ; but upon searching, 
they found a piece of pine wood on the top of one of the 
lx>ilerS| which was nearly burnt to a coal ; it was in such a 

*FxDmitiG Franklin Journal, , 
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mtuation that no fire could have commanicated with it, 
except through the top of the boiler. The eugine at the 

' time was working with steam, only a few pounds above 
the atmospheric pressure. Upon mentioning this circum- 
stance to the captain of one of our Delaware steam-boats^ 
he informed me that the leaden joints of his steam-pipe 
were once melted, when the steam-guage indicated only 
the pressure at which they usually worked. In both these 
oases the water was so low in the boilers, that the heat 
Was communicated to the steam through a portion of the 
boiler which had no water in contact with it, and which of 
course became red-hot, while the steam could not part 
with its heat downwards to the water. 

The repellent power of heat is the proximate* cause of 
explosion, according to Mr. Perkins's theory. This was 
one of the principal obstacles he met with in the progress 
of his experiments on high-pressure steam. In his tubular 
generators he found it imp'ossible to keep the water in 
contact with the metal, when a great heat was applied, 
until he adopted the expedient of the pressure Valve, 
loaded with five atmospheres more than the pressure of the 
steam. The water was, as it were, wire-drawn, or passed 
through the centre of the tubes in a fine thread, being 
repelled by the heat of the sides, which increased to red- 
ness, and finally destroyed the tubes. To show this repel- 
lent power of heat, he made a hole of one quarter of an 

. inch diameter in one of his generators and adapted a plug 
to it, which was removed when that part of the tube be- 
came red-hot ; no steam nor water escaped from the hole, 

. notwithstanding the steam-guage indicated a very high 
pressure : a wire was introduced into the hole to ascertain 
that it was free ; the generator was then suffered to cool 
to a black heat, when the steam commenced issiiing from 
the hole with great violence. Another experiment was, 
to heat two cast-iron bowls, of equal dimensions, the one 
black the other red-hot, and then to pour equal quantities 
of water into both ; the cooler bowl uniformly evaporated 
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the water first. I have frequently noticed very hot pieces 
of iron^ when thrown into a blacksmith's slack-trough, lie 
red-hot for some time under the water, apparently sur- 
rounded by an atmosphere of heat, without throwing any 
steam up to the surface of the water. This will never be' 
the case if the tongs be plunged into the \i^ter with the 
hot iron, as their heat, in some parts. of them> is only suf- 
ficient to raise steam, and not sufficient to prevent the 
water from coming into contact with them, and through 
them with the whole mass successively. Froni the above 
facts, Mr. Perkins's explanation* of the bursting of boilers 
will, I think, appear very plausible ; it is this, that the 
water is suffered to get so low, as to bring a portion of the 
boiler, not covered with water, in contact with the fire; 
this becomes red-hot, and imparts its heat to the steam ; 
the redness gradually extends itself below the water, 
which is at letigth repelled from the boiler and thrown up ' 
among the hot steam (like a pot suddenly boiling over),* 
which surcharged steam, immediately imparting its exces-- 
dive heat to the water, forms steam of the greatest power, 
and occasions the disastrous explosions. ' < 

In the late accident on board the Oliver Ellsworth' 
steam boat, it seems to be impiracticable to ascertain what- 
was the state of the water in the boiler; but supposingit 
to have bieen at the proper height, may not the motion 6f'* 
the vessel, from a head-sea^ have left portions of tW 
boiler exposed to the fire for a length of time sufficient tO' 
make them red-hot, and the above theory be thus ren-^ 
dered perfectly applicable? Should this .be the fact, it 
appears to me an additional security would be obtained by^' 
having the boiler divided by partitions, which, though not* 
tight enough to prevent a regular communication from the* 
supply-pump and steam-pipe to every part of tjie boiler, 
would still be sufficiently so to prevent the water from 
rushing in a body from one extremity, to the other, and' 
thus leaving portions of the boiler unprotected from the* 
fire. These partitions might be constructed of rough 
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boardiy in sach a manner that, they could be removed 
wben the boilet required cleaning, and would ra&eF 
£E^¥our than retard the process of making steam. 

The bursting of the boiler of the iEtna was attiibnted tcr 
the supply-pipe being choked. To this* then, the theory 
is perfectly applicable, 

I am» sir, your obedient servant, 

r^ Dr. Thomas P. Jones. Er»KINE HazABD, 



LXXI. — On the different Black Colours. By the laU 
celebrated William Lnwis, Mm B. and F. 12. S. . 

{Omtinued from p. ISO.) 
SECTION V, 

Black Paints, Varnishes, frc. 

Composition for preserving Wood, ^c. — The mixture' 
of tar and lampblack is found the most effectual pneserw*' 
atiye for the masts and yards of ships. Such psfftft at 
the mast as the sliding up and down of the aails t^- 
quires to be only greased, and those which are qovered 
with turpentine, or. resin mixed with taHoitr or oil,' gene* 
rally contract large rents ; while the parts coat^ with tar 
find lampblack remain perfectly sound. I have bees: 
favoured by a giendeman pn l^oard of a vessel in the !|Swi 
Indies with an account, of a violent thunder stonily by 
which the mainmast was; greatly damaged, and whosi^i 
effects on the different parts of the mast were pretty ve«i 
markable. All the parts which were greased> or ciovered: 
with turpentine^ were burst to. pieces; those above, he^ 
tween, and below the greased parts, as also the yard'arms^ 
the round-top, or scaffolding, &q., coated with tar ahdlamp^: 
black, remained all unhurt. 

In this pl£U)e it may be proper to observe, that the coat-n 
i9g or painting of wood does not, in all cases^ contribute, 
to its, preservation, unless the wood be very thoroughly' 
dry ; especially those kinds of wood whose juices are not 
oily or resinous, the painting, by confining the watery sap^ 
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hastens the corruption. Several presses, for-tB paper ina-: 
nn&ctory, having been, made of heart of bak^; seemingly, 
very dry, some of them, which with injndicions olore had 
been well 'painted iiver, rotted and perished' in a vjery few* 
years, while the unpainted/oneiB continued for. mafayyeaE& 
perfectly sound. 

Compositions for blacking Lsathen — In. the tanning.a£ 
leather; it is so much impregnated with the astringent. pairts 
of oak bark, orwithtbatm^ttervfaich^ik'es.ablack coIouTv 
with green vitriol (sulphate of icon), that rubbing it. oVer 
three or four times with a soliition of jhe'vitripl,. or with a 
flolntion-jof, iron- made in veget^Ie acids;, istgufficient^fbr 
stidning it black. Of thiswemaybe4X)BTin6ed)byclcopp»gi 
a little of the solutiopron the unblackenedstddoUTcomniOtt 
shoe-leathe7«^: This^opor«tibn is performed: by t^ ciirrierr 
who/ after the polonriiig^ gives a gloss to^the leatiier witb 
a soluticm. of gum arabip and )si%e^ made in ^megar. - Wherie: 
the previous astringent impregtiation is-!bsiiffiei^iit tO^giV^ 
a due eolout^, alid for tho6e sdrts of lecher which have iii<y§' 
been^ tanned,, some galls or other astritigWts- ate -added to 
the solution of iron ; and in many cases, particularly for 
the finer sorts of leather, and •fox' r^iiewing 4he blalefcoess, 
ivory or lampblack aare useid^'A-raixtme of eith^t^-df 'thesid' 
with linsecfd oil makes 'ikh common oil blacking'. '-' Foir b' 
cAiniilg blacking, smdll be6r or water are taken Instead* df 
oil, in the quantity of about 'a pint to ab^ ounce tiff 'brosht 
^ng&r, and ai^'mnchgum arabic. The white of- an* egg, l^tibK- 
^tuted for the igum, makes the black ifiore-shidtni;^/ but- 
is supposed'to hurt the li^ather, and make it apt^ to ctaiik'^/ 
It is obvious that all 'theise kinds of coiipositiDii^'admit^ 
many variations; it is sufficient heretohavegrren^^ene^ 
ral idea of t&em. '' ■' ' •' • : • 

Spirit Varnish.' — ^Black varnish, for japanning on wood 
or leather, is prepared by mixing lampback or iyory-blaqk 
with a proper quantity of a strong solution .o^gum l^in. 

* Not however in the degree whldi the modem Tefineinent''<^f 'addlnn^' ifiiN 
pkurie acid to the blackins now occasions.-— BotTOlt. •'*»''' " ' '-^'" 
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spirit of wine highly rectified. The IaiDp*black is com* 
monly preferred to the ivory-blacky on account of its unit- 
ing better irith the fluid, and working smoother. The 
thicker part of the varnish, which- settles at the bottom, is! 
used with the lamp4>lack for the first costings, and the 
mixture applied at different times, in a hot room, one layer 
after another, till a full body of colour is obtained ; after 
which the piece is washed over, in the same manner, seve*' 
ral times, with the finer part of the varnish, just tinged, 
with the black, so as to make a coating of sufficient tiiick- 
ness to bear poUshing with tripolL 

' AmberVarnishea for Papier Macks, ^c.-r^Papier miuAe 
is made of outtings of white or brown papelr ! boiled ilr 
water, and beaten in a mortar till they are reduced into a: 
kind of paste^ . and then boiled with a solution of gum- 
arabic o^ of size to give tenacity to the paste, which iv 
afterwards- formed into diSerent toys, &c., by pressing it 
into oiled moulds *. ; When dry, it is coated with a mix- 
tore of size and lamp-black, and after wards, varnished.. 

The black yarnish for these toys is prepared as: 
follows:— 

Some colophony, or turpentine, boiled down till it be- 
comep ;black and friable, is .m.elted in a glazed earihen 
vessel; and thrice as much amber in fine powder sprinkled- 
in by degrees, with the addition of a little spirit or oil 'o£ 
turpentine now and then : when the amber is meltedi- 
sprinkle in the . same quantity of sarcocolla, continuing (o^ 
stir them, and to add more spirit of turpentine till the. 
whole becomes fluid ; then strain out the clear through a; 
coarse hair bag, pressing it gently between hot boards. 
This vamis^, mixed with ivory-black in. fine powder, is 
applied in a hot room on the dried paper paste, which is: 
then set in -a gently heated oven, next day in a hotter 

* In Paris, however, a more economical mode of procuring the materiali 
for papier maehS is now adopted, the walls being diligently stripped of the 
posting bills, whieh thus afford both paper and patle for the moulding of 
sBuff-boxes, &c. <&c. — Edixor* 
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even, and the third day in a very hot one, and let stand' 
each time till the oven is grown cold. The paste thus 
varnished is hard, durable, glossy, and bears liquors hot 
or cold. 

A more simple amber varnish of great use for many" 
purposes, and said to be the basis of the fine varnishes 
which we see on coaches, &c., is prepared by gritty 
melting amber in' a crucible till it becomes black, then re^ 
ducing it into a powder, which looks brown, and boiling 
tiie powder in linseed oil, or a mixture of linseed oil and 
o3 of turpentine. Drying oil is commonly made choice of 
by the workmen ; but it seems more eligible here to take 
the c!: unprepared, that the boiling requisite for giving 
it the drying quality may be employed at the ^ame time, 
in making it act on the amber. 

By the previous melting of the amber, its nature is 
changed, and part of its oily and saline matter expelled^ 
as happens in the common distillation of it. When the 
distillation is not far protracted, the caput mortuum, or 
shining black mass which remains in the retort, answers 
as well as the amber melted on purpose. Hence some of 
our chemists, instead of urging the distillation to the ut- 
most, by which the amber would be reduced to a mere 
coal, find it more advantageous to discontinue the process 
when the thinner oil and greater part of the salt have 
arisen, that the remaining mass may be in great measure 
soluble in oils, so as to supply the common demand of the 
Tarnish makers. 

It has generally been thought that amber will not at all 
dissolve in oils till it has thus suffered a degree of de- 
composition by fire. Hofimann relates an experiment in 
his " Observationes Phisico-Chemicae/' which discovers 
the solubility of this concrete in its natural state. Pow- 
dered amber, with twice its quantity of oil olive, was put 
into a wide-mouthed glass, and a digestor, or strong cop- 
per vessel being filled about one-third with water, the 
glass was placed in it, and the cover of the digester 
VOL. I. p 
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screwed down tights and a moderate fire .continned aa 
hour or more ; when cold, the amber was found dissolved 
into a gelatinous transparent mass. • . 

In Dr. Stockar's very curious '' Specimen Inaugur^ 
de Sficcino/' printed at Leyden in 1760, there are snndiy 
mar€\, important experiments, on th^ subject made by him-r 
self, conjointly with my worthy correspondent, Mr. Ziegler, 
ofWinterthur. They found that by continuing ^ simmer^; 
ing h^t twelve hours^ and confining the vapours as mucl( 
m^ stone-ware vessels would bear, without bursting (the 
danger of which was avoided by making a sqiall notch k^ 
the cork stoppers)^ powdered amber dissolved perfectly ii| 
expressed oils, in turpentine, and in balsam of copaiba ; a 
strong copper vessel, with a cover screwed on it, seems 
most eligible ; and for the greater security, a valve may 
be made in the cover, kept down by a spring, that shall 
give way before the confined vapour is of sufficient foroQ 
to be in any danger of bursting the vessel. Though such 
a heat as converts part of the oil into strong elastic vi^ 
pours, and the forcible compressure of the vapour, are 
expedient for hastening the dissolution, they do not appear 
to be essentially necessary ; for by digestion for a week 
in close-stopped glass vessels, in which the compressure 
could not he very great^ solutions equally perfect were 
obtained. 

The solutions in rape-seed oil, and in oil of almonds, 
were of a fine yellowish colour ; in linseed . oil, gold 
coloured; in oil of poppy-seeds, yellowish red; in. oil 
olive, of a beautiful red ; in oil of nuts, deeper coloured ; 
and ip oil of bays, of a purple red. It is observable that 
.this last oil, which of itself, in the greatest common heat 
of the atmosphere, proves of a thick butyraceous. con- 
sistence, continued fluid when the amber was dissolved in 
.it. The solutbns made with turpentine, and with balsam 
of copaiba, were of a deep red colour; and on coeliog» 
hardened into a brittle mass of the same colour. All .the 
solutions mingled perfectly with spirit of turpentine. 
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Those made with the oils of linseed, boys, poppy, seedf^ 
and nuts, and with balsam of copaiba and. ttMrp^^atine^ 
being diluted with four times their quantity of spirit of 
turpentine, formed hard, tenacious, gldssy varnishefi, 
which dried sufSciently quick, and appieared greatly 
preferable to those made in the commoti, manner from 
melted amber. 

' ^lack YarniAhfor Metals. — Iron anuff-boxeSy ^loumi^g 
))Hckiei^ Sec., are coloured black by making them cob^ 
siderably hot, and applying on them, in this state, a .thicfc 
mixture &f iamp-black, with^ certain varni?h calied. gold- 
size, ; consisting of drying oil, turpentine, and thorpigmept 
called Naples yellow ; which la^t ingredient is use^ fpl 
giTing a high gold colour to the mixture, to fit it forsomci 
of the otbet purposes for which it ; is : employed. .lothe 
present intention the yellow; might doubtless^ be omitted^ 
9nd the varnish formed at once by mixipg lamp-black 
with a- proper quantity of turpentine and dryiqg oil. 
: Black Sealing 'Wax. — Black seating- wax ia. compos^ 
of gum -lac meltlsd with one-half or one^third of its Wjeight 
of ivory-black in fine powder. .The inferior sort of laci 
calkd $helMac, answers. as well for this use; a& tbe £nest. 
Jt ifl customary to mix 'with it, fot the ordinary kia4fii> of 
leading- wax, a considerable ^portion, as. two- thirds ita 
weight, of the cheaper, resinous bodiies, partio^l^y Ve- 
nice turpentine, by which the beauty* of the maiss is. i^ere 
l^s: injured than in the ted wax, and of which ^ Bmatt 
'addition is in all cases expedient to prevent the eompouad 
frbm'.being too brittle. The ingredients beiqg melteid an A 
well stirred together over a moderate fire, the mixtuir^ is 
poured out upon an oiled stonei or iron {date, sm4 r^Ued 
while s(^t into sticks, which afterwards receive tii^ir glps-; 
iiness by bexDg:hea:ted till the surface begins to shitie. 

The black figores on the dial-plates of clo6k«> which 
look like black onamel, areformed of the finjsr kind of 
black sealing- war, whicit is melted into cavities madeiin 
the plate, and afterwards, jioliahed. Black enamel,, ;> or 

p2 
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be more effectually destroyed. It may, however, te 
questioned, whether additions of this kind are of muoh 
use ; for I have, prepared the varnish, seemingly of a very 
good quality, by fire alone. 

. There is another sort of addition whose effect is more 

apparent. To give a greater body to the varnish, and ixt- 

crease its drying quality, a proportion of turpentine is 

thought necessary ; and with some artists litharge has in 

ihis intention been a secret. It is observed in the 

•* French Encyclopedie," by M. le Breton, the printer rf 

that work, that when very old oil is used, neither turpev* 

tine nor litharge are needful; but that, when the oil is 

new, :some turpentine must necessarily be employed, ftr 

without it the smearing of the paper by the Spreading or 

coming off of the ink cannot be avoided; that it is thnch 

more eligible to use old oil than to have recourse to 'this 

'.correction of the new ; both turpentine and litharge, |mp- 

ticularly.the last, making the mixture adhere 490 firmly to 

the. types that it is scarcely to be got entirely off by die 

Jey, whence the eye of the letter is soon clogged. up. 

When turpentine is used it is first boiled by itself, natil, 

on dipping in a piece of paper, it is found to crumble and 

fiart from the paper when cold ; the oil being then takeh 

£rom the fire, the turpentine, while still fliiid, is pourefft 

into it, after which the boiling is repeated and continued 

'till they are sufiicienlly incorporated. It is here jfbmewhlit 

;itiore difficult to fait the due point of bofling than i»iien 

tihe oil is prepared without addition, the mixture vbeing 

"Biore apt to grow too thick from continuing the heati^ 

long, and is also full of little hard grains from not con- 

tiiniiing it sufficiently; which grains ate probably titidlsh 

^Ived particles of the turpenitine. The use of boilinjg'the 

turpentine first by itself is to dissipate iis moisture ot iw- 

•isential oil; by the boiling it becomes a resinous matter, 

nearly the same with common resin, which possibly Would 

-answer the same end. 

For making the varnish into ink; tamp-blaek is the wut- 
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inon material ; of whichj according to M. le Breton, twa 
ounces and a^half are safficient for sixteen ounces of the 
varnish. They are ground together on a stone with a 
inuller; in the same manner as oil paints. 

The paper for printing is moistened with water, by 
which it is made more yielding and pliable, so as not only 
to be less apt to be torn by the types in the press, but 
likewise to be more closely and evenly applied to them, 
and consequently to take a neater and iaor^ perfect im- 
jtression. The due moisture of the paper, and the oare 
dhd attention of the pressmen in .well working the ink 
on the' types with the balls, are very essential points, 
without which, however excellent soever the ink is, the 
impression will not be beautiful. 

The adhesion of printers' ink to wetted paper seisms' to 
show that it is not truly of an oily hatni^e. All expressed 
oils (Contain probably a gummy or mucilaginotis matter; 
and perhaps the tenacity, conistence, drying quality,- and 
the property of adhering to bodies moistened with water; 
ijkrhich the oil acquires in the process above described, may 
be all owing to some of the purer part of the oil bein^ 
destroyed, so as to leave the remainder more gummy* 
When the oil dries it proves to be a tough, flexible sub* 
stance, which has little disposition to linite with fresh oil 
^y more than with water, as if the gummy and oily ihat-^ 
ter were in such proportions that one defends the other 
from the menstruum that would otherwise dissolve it: 
essential oils, on the 42ontrary, being free froln gt^y 
harden into a merely resinous mass, brittle like other 
f esins, and which dissolves, like the oil at first, in fr^sU oil 
or in spirit of wine. The differences observed in^iffei^eiit 
expressed oils, in regard to the drying quality, mdy de- 
pend on. the different quantities of gutnmy matter ; anil 
th^ difference of ' old oil from new, on the gum bleingin 
the latter more intimately combined, so as not to separate 
in the burning and boiling. When these oils cure first 
pressed out of th^ subjects they abound- with mucil^e. 
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great part of ivjuch is only imperfectly mixed, so sws ta 
give a turbidness and opacity to the fluid; in keeping,, 
a part of this loose mucilage is thrown off, and the re- 
mainder may be presumed to become at the same time 
more intimately combined with the oil. The repugnance 
which we observe between oil and gum does not in the 
least invalidate these conjectures, anymore than the re- 
pugnance between oil and water can be an argument 
against the existence of water in oils; indeed we have 
plain proofs of the coalition of oil with gum in the analysis 
of the purest gums, gum arable, seneca, and tragacanth,. 
from which an actual oil is obtained by distillation. The 
distillation of expressed oils themselves seems to favour, 
the opinion here proposed : from all of them there remains 
in the distilling vessel a large quantity ,^ "though froip. some 
more than others^ of a gross coaly matter, and there arises 
a fluid oil which does not dry or grow thick in the air as 
the oils did at first, and which . is therefore found to 
answer better for certain purposes, as in the lapidaries' 
business, for which the thickening of the oils in their, 
natural state renders them useless. 

Rolliuff'-Press Ink. — Between the rolling-press printing 
and that of the printers' press, strictly so called, there ia 
this essential difference, — that in the former the in^ipres- 
sion is received from figures hollowed in a copper-plate,, 
but in the latter from prominent types. The damping of 
the paper is' equally necessary for the rolling-press as for 
the others in order to soften it, so that the parts corres- 
ponding to the cavities in the plates may be forced into 
them; but the ink is of a somewhat different qqality. 
For while the printers' types require a glutinous or sticky 
mixture which shall adhere upon the prominences of the 
type, without running into the hollows, the ink for copper- 
plates must run into and fill the hollows, especially when 
the plate is warmed, and be so little glutinous as to be 
easily wiped off clean from the smooth parts of the plate, 
or those which are to leave the paper white. 
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The oil for this ink must be boiled and set on fire in the 
«ame manner as for the other, to take off Its -greasiness 
«nd promote its drying; the boiling is continued more or 
less according to the different consistencies which dif- 
ferent kinds of plates may require, but never so far as to 
^mmunicate to the oil the adhesive gluey quality :<>f the 
printers' yarnish. The black matter must be of th^.^^r- 
coal kind : the lamp-black gives always a degree of tough- 
ness, but the charcoal blacks^^ as they do not unite inti- 
mately with thie oil, divide its texture and retidersit lest 
gluey. The coal cotnmonly employed for this tise is 
brought in powder from Germany, and called German or 
Frankfort black ; this is softer and more free from gritti- 
ness than the ivory, or other charcoal blacks as usually 
prepared among us. 

The Frankfort black is supposed by some to be the 
coal of vine-twigs ; by others, that of the kernels of fruits 
and wine-lees burnt together. The coal of vine-twigs, as 
we have* already seen, does not appear to differ in any 
great degree from that of the small branches of other 
kinds of trees ; but the kernels of fruits yield a coal con- 
^derably more soft and mellow, easily crumbling between 
the fingers into a fine meal. That the Frankfort black is 
BO other than a vegetable coal appeared from its burning 
on a red-hot iron, like charcoal powder, into white ashes ; 
and from the ashes, like common vegetable ashes, being 
plentifully dissolved by the vitriolic acid into a bitterish 
liquor ; while the ashes of animal substances are very spar- 
ingly affected by that acid, and form with it a compound 
of a different kind of taste. 

{To he continued,) 
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LXXTI.'^— it Description of the Amerita$i Marine 
BaHwdyy as constructed at Nen> York, by Mr. John 
THOMiiS; Civil Engineer ; with Explanations of its 
Principle, and Manifestations of its Safety for Sh^fii 
of War. By J OH^ L. Sullivan, Esq. Civil Engi" 

(Continued from p,ie8,J 
WITH A PLATE. 

f > ' - 

Report of the Committee of Inventions of the FrmHin 
Institute of Pennsylvtmiay on the Awteriean Marine 
Railway, constructed by Mr. John Thomas, of New 
York. 

Thb Committee of Inventions, to whom has been pre^ 
sented th^ examination, by John L. Sullivan, Esq. of New 
York, civil 'engineer, a description, with -drawings oi a 
marine railway, exhibiting the improvements made by 
Mr. John Thomas, of New York, ship-bnilder. 

Report. — ^That they are fully satisfied that the iinprove- 
ments made by Mr. Thomas add greatly to the lecarity of 
a vessel, when drawn up on marine railways, for the* pur^ 
pose of being repaired, and obviate most of the difficnlties 
which have attended the hauling up on ways h^etofore 
constructisd. The shear-shoresT possess a degree of stJEi- 
bility which gives them a decided advantage over those of 
the ordinary form, and the facility with which they may be 
applied abd adjusted appears to the committee a. point of 
great pra<itical importance. The support derived fr6m the 
bilge-levers is well calculated to prevent that iBJarious 
strain to which a large vessel is liable when removed out 
of the water, without having her bilge supported ; these 
levers form a cradle which admirably adapts itself to the 
shape of every vessel, whilst the facility with which these 
levers and the shear-shores may be successively removed, 
for the purpose of coppering, or of making other repairs, 
add much to their utility. 

The committee do not enter into any particular detail 
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zipon this subject^ as the description of drawings which 
accompany this report render sui^h a detail untieceissary; 
The excellence of the structure is not a point of mete 
spebulation, as a railway upon this plan has been in c^era^ 
tion in..New York for several months, and, it is believed, 
has completely fulfilled the -expectations of the pro- 
prietors.. A great number of vessels, of diflerent sizes, 
have been drawn up, repaired, and re-launched, with per- 
fect ease and safety. This railway was constructed undet 
the directioa of Mr. Thomas, and although it was the first 
trial of his improvements, his practical knowledge has 
I^en strikingly evinced in the firmness of those parts of 
the structure upon which the greatest strain falls, whilst 
the carriage is not loaded w;ith a weight of materials which 
idoes not add to its strength. 

The superiority of railways to dry docks, in several 
points of view, is acknowledged by all who are conversant 
with the subject. The dry dock is by far the most ex- 
pensive in its construction, whilst humidity, darkness, and 
want of room, interfere materially in carrying on the re^ 
qusite operations after a ship has been secured in it for 
repair. To obviate these objections, by increasing the size 
of; the dock, would iu most instances add so greatly to the 
expense of building, and of using it, as to prevent, on the 
part of the mercantile community, every attempt to estab- 
jtish them. 

l-HOKAg P. Jokes, Sec. . ROBKRT M. FATBRSON, 

Philadelphia^ Jan A0,1S27. ChairfH<m» 

References to plate ^IIl*. 

Fig. 4, the lifting planes. — a, the keel of the ship ; t, 
the upper block of the lifting planes ; e, the under block ; 
dd, the wedges; e,f the block, in diflerent points of 
^iew ; gg, the battering rams. 

Fig. 6, the improved dowelling bit. — a the chisel, b the 
cutter, of the old instrument ; c the gouge, d the screw, 
of the improved implement; - 

* The preccdiog figurei are containtd in plate VI. of our last number. 
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Fig.Gy the under-water implements and works.— -a««a» 
piles; b, a pile standing out of the water; cCp piles cut off 
,to the line of the plane ; d, a pile in the process of catting 
joff in the diving-bell ; «, the level and bevel in the diviiigt 
bell; f, the batten and target ; gg, the aerial planets paral- 
lel to the intended plane ; h, the surface of the water; ip 
compasses ; k, the ground ; I, the intended plane. 

Fig. 7 — a, the New York chain ; b, Tucker's improved 
«hain. 



LXXIII. — On the kind of Stones employed in lAtho* 
graphy, and on the mode of Polishing them*. 

On the Choice of the Stones. — It is necessary to remark, 
that a lithographic establishment should be provided with 
stones of all dimensions, in order to enable it to execute 
work of all kinds. To the amateur who has only one par*- 
ticnlar design, and who is satisfied with the lever press, 
only a small number of stones is necessary. Two or three 
may suffice for him who confines himself to experiments 
or to one particular subject. 

The country adjacent to that wherein lithography ori- 
ginated is abundantly provided with stones suited to this . 
art. There are immense quarries of it, dispersed in layers, 
along the Danube, in the country of Pappenheim, and ia 
several other spots. The principal quarries wrought are 
at a village called Solenhofen. Every one admitting the 
existence of a first cause, must believe, that Providence, 
who destined to this age the invention of an art fa- 
vourable, to the progress of civilization, had formed a con* 
siderable mass of stones ready prepared for the service 
of lithography. They are, in fact, found disposed in layers 
of one, two, three, or more inches in thickness, in such 9 

* From the Franklin Journal, translated from a late number of tlie 
Journal det ConnoUsances Usuellet, published in Paris by Count M* D» 
Lasteyrie, who has an extensive lithographic establishment, which is esteemed 
the second in that city. 
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manner, that it is merely necessary to raise them from the 
qoanieSy and to cut them into convenient sizes, their thick- 
ness being equal throughout in each strata. Nature, who 
acknowledges neither privilege nor monopoly, has distri- 
buted the same benefit amongst other countries also, 
though in a way less striking. Lithographic stones are 
foimd in France, Italy, Prussia, Britain, Spain, and in the 
United States. Researches made with greater care would 
undoubtedly discover them in a great number of places. 
France might do very well without stones from Solenhofen: 
The quarries discovered in the departments of the Indre, 
and in that of the Ain, and even in some other places^ are 
ttufiicient for our necessities. All the lithographers of 
Paris make use, however, almost exclusively, of thosd 
fix)m Germany. The reason of this is, that our quarries 
have been badly worked, either from want of funds ot 
from ignorance The first masses which presented them- 
selves on the superficial strata have been employed ; these 
stones are full of hollows, veins, or other defects, though 
otherwise of a good quality, being harder than those of 
Solenhofen ; they are excellent for writings, for drawings 
in ink, and for line engravings. Those of the first qualify, 
from Germany, are preferred for designs in crayon ; those 
found in commerce are not all equally good. The follow- 
ing are the properties which denote the goodness of a 
Uthographic stone :— 

White stones are generally inferior to other kinds, being 
less durable. Those of a yellowish, or rather a greyish 
tint, are to be preferred on account of their durability, and 
because their grain is generally most equal. Those which 
are covered with points, or little whitish parts resembling 
vermicella, ought to be altogether rejected, especially 
when it is necessary to make delicate drawings in crayon ; 
as the marblings or shades of different colours deceive the 
eye of the artist, and prevent his giving to his work that 
effect and harmony which it ought to have. The strata 
inrith stripes of a more transparent tint than th^ rest of the 
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stone ought to be. rejected, not only because, they 
liablQ to split, but because they take the ink more remdakj 
jui those parts, and leave the traces of it more strotiglopos 
the designs. Stones,- however, are met with which lUkve 
fine lines, or threads of a brownish hue, which depot pret- 
sent any impediments to the success of the artist. 

Stones which are hard and homogenous acquire a^ m^w^ 
equal surface, and are better adapted to the hannott^ of 
the tints ; they give a greater number of impressioWpiitfithr 
out clogging, and furnish proofs more dear and jbriUiant, 
whilst the contrary is the case with those whiebiw^ sofldx; 
the durability of a stone may be- ascertained by scrad^hipg 
it with the point of a knife. Those wl^ch are sfft retaui 
with more difficulty- ^e traces of the design in ike lighl . 
touches ;. they clog. morereadily, and cons.equently,afifoid 
a smaller number. of impressions. The metallic p^nrC«t$ 
them easily, which prc^luces a clogging, and prevent^ the 
ink from flowing. The grain of these stones is etwdys 
coarse and unequal. Those which have, holes, o^. thcuHl 
which are unequal in theMr grain or in their hdrdness^- pi»* 
sent the same inconvenience ; they check the point of thd 
pen when employed in imitating line engraving, and! do 
not admit of ^e artii^t giving clearness and neatness: to his 
woric. The soft parts being also more easily acted on by 
the acid ^e corroded, and injure the. parts of the.dengn 
with which they have been covered.^ Stones which havia 
any defect whatever ought never to be used for the .crayon, 
with whi(;h it is necessary to draw with parti^nlar :care i 
they are therefore generally used for works in ink« : The 
thickness of the stones is immaterial, provided. they are 
not too thin; for in this case there is a risk of breaking 
them in the op^ation of printang. Their thickness ought 
to be proportioned to their surface; the smallest ishoald 
npt be less than an inch, when thicker they have the ad-^ 
vantage of serving, for a considerable number of designs) 
but. they. stre. very inconvenieiit when it. is desired td ife* 
mQVe.eKe3i^port them. It sometimes^haF^ensvtfaa^ a stones 
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the: surface of whfcb pres^at^ all the qualities which kave 
just b^^en spoken of, and wbich.bas succeeded w.eH in: the 
impressio(ns of one ot more Oopies/ is found to be .bad in 
the sttGceediug- imptese^ns. i ; : .; ' .: . ^ ■,. 

. ,;TJ;i,e 'Sjtones proper for lithography are composed toflimd^. 
argil, and sile%y TheJirQt; of tbefise suhatandes predomii^ 
natei^;. the tbirdi is found in ;y^ mM quantity. Astone 
entiraly i,^leai!eoo8 d<^«oti«Bwer for Baidgiai.liy.: as has, 
been proved' Jby^heinarbier of :Garrara;rtbfe miyon andink 
adhere: to tbiil< stonei with itdfffievdtjv and/aiie reidily : effiiebdf 
ttov^it; 'th0jinQ$}and;>fh& shades; in. :a gre^tmQpunirQridis-' 
appear. One^t^ :th« most certain indioatioiiSiibfillilAiogra*^ 
phicalpropertieis is the ebnchbidal fractureloiiiAdlslionesiof 
this kind will b0: found goad^if they are also h^d^iand faav^ 
aH the finene^.of grain and homogaiousnesi^ of > texture 
which ai^ necessary. . * 

; Qn BoU$Ung the Stones, ^-r-Vo^ishmg is an operation by 
^eatis ef ; which a niiiform and flat 8ur&ce> wad a polish' 
mere or less^high isi given to tiie stones accfordii»g to the* 
different kind of ^sign. or of worki for winch it i^ intended;^ 
The care and precision with which, thk first preparation of 
€Kf the stone is- effected/ ^ure not ot less importance to tSie 
eKecution. of the .design, than to that qf theimpressicm. 
A( stone^ ,thti <grain: of r which is: nnimitable for tlie crkydn^ 
will not alow the artist to regtdate his tints and to gire' 
tliem hannahy^ when he works in ink/ 6r i^ith the dry 
painty he.wHI meed with other obstdcliBs if thc^ polish of the 
a4we be not perfect;, and in each case his'drawings'will 
be defective ; but they will be more so» \i in the surfhce 
of the stone there are undulations^hoUowsi stripes^ &c. 
• Stones are polished irith sand) by rubbing them on^ on 
the either. The best sand for this purpose is that quartzose 
sand which is fine and bard gained. In Paris they in 
geineral make use: of a yellow sand, whidh, though fide/ 
requires to be sifted. ' It is- necessary -to be Tery.careful 
that the sand which is used be not mixed with gravel'^ or 
any shaipangnlar. substance irhiobi would form jstti]^ on 
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the fftoney the hollows of which would not receive the- 
printing ink, and there would consequently be white marks 
on the impressions. This serious eyil is avoided by sifting^ 
the sand before it is used, and by rubbing the upper stone 
slowly at the commencement of the operation, and occa- 
sionally turning it round upon the lower stone. 

The kind of design for which a stone is intended deter- 
mines the kind of polish which should be g^ven to it. A 
work in which the crayon is used cannot be executed 
lUilaM the stone have a grain left upon it ; all other kinds 
of drawing require surfaces which have the polish of mar* 
ble. Whether we wish to employ a fresh stone^ or to* 
i^new one which has been already used, it must equally 
undergo the process of polishing. For this purpose it is* 
placed on a table in the manner to be hereafter described; 
a little sand is very equally sifted over it, which is moist- 
ened with a very little water. On the first stone is placed 
a second, as nearly as possible of the same dimensions, 
and the upper one is rubbed about in a direction nearly 
circular, but drawing it successively towards the four 
corners, and continually changing the relative position of 
the stones, so that every part of their surfaces may be 
subjected to an equal degree of friction. If this be neg- 
lected, and the. stones be pressed on each other, and the 
circular motion be always the same, hollows will be formed 
and uneven surfa.ces produced ; and these irregularities 
will show themselves in the impressions. It is easy to 
ascertain, by means of a straight line, whether the stone 
be well levelled. 

At first the motion i^iould be slow and the pressure* 
trifling, the rapidity of the one and the force of the other 
increasing as the sand becomes equally distributed. When 
the sand becomes reduced to a paste it no longer acts upon 
the stone ;. fresh sand must be taken until the stone be. 
perfectly smooth, and there; no longer remain on it the 
traces of any former design. The ink which formed this 
desigu may have h^u made. to disappear without pur- hi(v-^ 
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log removed the source of its reproduction. This cause 
exists in the particles of the fatty substance of the crayon, 
or of the ink, which have penetrated below the surface of 
the stone, and which being again brought in contact with 
the printing ink, will retain it, and reproduce part of the 
old design. It may be known that this cause exists, when 
it is perceived that in the wet stone there are light traces 
of the former drawing. It is then necessary to continue 
the rubbing until these have entirely disappeared. The 
^aquafortis employed in the preparation of the stone for 
printing will, by itself, produce this effect when the traces 
are very superficial. It should be remarked, that of two 
^ones of the sanfe size, the lower becomes polished sooner 
than the upper one. To avoid this it is only necessary to 
change their position. 

In order to produce on a stone intended for a drawing 
on crayon, the grain which it ought to have, it is neces- 
sary, after having treated it as we have just described, to 
sprinkle and rub it again with fine sand, which, by the 
ifriction which it produces, may be made to give the de- 
sired grain. When it is wished to obtain a coarse grain, 
the stone is rubbed for a less space of time with the sand, 
this being also renewed more frequently ; but the rubbing 
with the same sand is prolonged when a very fine surface 
is required. This rubbing, however, should not be con- 
tinued too long, or the grain which has been produced will 
be destroyed. The state of the grain may be judged of by 
blowing briskly on the surface of the stone, on which has 
been placed a little water, and then examining its plane 
by looking at it in an oblique direction. 

When stones intended for drawings in ink, or with other 
niaterials fit for lithography, are to have a very high polish 
' given to them, the procedure is the same as that we have 
just describeld, excepting only, that after having produced 
a fine grain on the surface, the rubbing is continued with 
the same sand reduced to a thin paste, taking care to wet 
the stones vheu tlie adhesic^ between them becomes so 

VOL. I. o 
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great as to preyettt them moving freely. The workman, 
when be diicontinnes his labour, should not leave the stones 
in this state, as they would adhere, and could then be sepa- 
rated only by keeping them in a vessel full of water. 

The stones having acquired, by the operation described, 
a certain degree of polish, are well washed, in order to 
remove the gl^ins of sand, which might produce scratches ; 
a fine {>olish is then to be given to them by means of 
pumice-stoi^e. This polishing is effected on one stone at 
ti tim^, by rubbing it with a large piece of pumice-stone 
after it has been slightly moistened. The rubbing should 
be in a straight line, sometimes in one direction and some- 
times ia the <of^osite, passing successively over all parts 
of the sur&ee of the stone. . By thus rubbing with the 
pumice-stone and the white paste which it produces, only 
ad'ding water enough to preserve a slight degree of 
moistui^, the beautifiil polish of marble is produced. It 
is afterwards necessary to wash the stone in a considerable 
quantity of water, rubbimg it with the hand, or with a cloth 
entirely free from grease, and thus to remove any particles 
of matter which, by their position on the surface of the 
$tofie, would f>resent 'a substance intermediate between 
tteit surface atad the draitdng, which would prevent the 
adbeston 6f the latter. 

Thr^e kinds of grain may be given to istones, the coarse, 
ti»e middling, 'and the fine. The ^rst produces designs, 
th0 proofs of which have not the finish and delicac3r^ 
ibo^ which are obtained on the two others. The isecond 
-ought in every case to be preferred, for it possesses all the 
properties requisite for beauty of exocution, although the 
rptoofs It^hioh it produces have not an e^earance qtiite so 
soft and mellow as those from stones with the finest grain. 
But these last have the great disadvantag^e of st)0tt ^losiitig 
4he delicacy of the design, of dieting 4?eadily, and conse- 
quently of affording much fewer proofs. In every case it 
is necessmry that the grain iSrhould be smooth and uniform 
over the^hole surface of the stone, othcmvvse the Um0s 
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traced by the crayon will be found nearer to each other, or 
more strongly marked in some places than in others ; the 
proofs, in reproducing the same defects, will be found with- 
out harmony and without effect. 

When it is intended to execute very beautiful designs, 
it is necessary to reject the stones which are too soft ; 
those which have hollows ; those whose texture is softer in 
particular spots than in the general mass ; those which are 
not of equal thickness, and which have inequalities in their 
upper surfa6es ; those, in short, which are not of a good 
quality and well polished. 

A last precaution is, to preserve the grained or polished 
stones under cover, to protect them from the air and the 
dust, and not to touch them with the hand, or any greasy 
substance, on that side which is to he worked upon. They 
are preserved by wrapping them up carefully in an enve- 
lope of white paper. 

(^To he continued i) 



LXXIV. — On a new Steam and Heated Air Engine, or 
Economical Methods of using Heated Air, Crases, Elastic 
Fluids, and Products of Combustion, wfiich are avail-' 
able to the increase cf Steam Power. By Mr, M1NU6 
Ward, Civil Engineer, Baltimore, U.S.* 
These methods consist in em^^oying, or using, in whole 
or in part, the air which is heated while passing through 
•the fire of the furnace attached to the steam-engine, toge- 
ther with the heated gases, elastic fluids, or products, set 
at liberty, or given out by the burning fuel in the same. 
By means of sundry appliances and machinery, which are 
added or affixed to the steam-engine, to force or throw 
into the boiler, either below or above the surfac^e of the 
water in the same^ the aforesaid heated elastic fluids, or 
products of combustion, thereby causing th^m to mix or 

* From the Franklin Journal. Mr. Ward has obtained patents for his 
invention; the above is an extract fl^om his specification. 

q2 
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•unite with the steam ; thus availing myself of the caloric 
and agents, which are ordinarily suffered to escape through 
.the flue or chimney into the atmosphere, and are lost. 
This may be put in practice by an indefinat^ variety of 
methods. 

One method is, to place a pneumatic forcing-pump, 
which we will call the gas-pump, on the top of the boiler 
of the steam-engine; a pipe, or tube, extends up from the 
surface below, through the water and steam in the boiler, 
and enters the bottom of the gas-pump chamber, where 
there is a valve opening upwards. By the side of this 
valve there is another valve dpening downwards, into the 
xavity of the boiler. The piston of the gas-pump is driven 
.by the engine. From the upper part of the boiler, com- 
monly called the steam-chamber, a pipe extends to the 
steam, or working cylinder of the engine, which cylinder 
is of a construction no way different from that of the steam- 
engine in common use. 

Operation. — As the piston of the gas-pump rises, the 
valve, which opens upwards, will be forced open by the 
•laws of atmospheric pressure, causing the heated elastic 
•fluids. and products of combustion to follow the piston. 
The other valve being kept closed by the pressure of the 
steam in the boiler, the heated air, gases, and other heated 
products of combustion, rise from the burning fuel in 
.the furnace, and passing up through the pipe and the valve, 
fill the chambers of the gas-pump, the cubic contents of 
which may be, to those of the steam, or working cylinder, 
.as 169 to 256, or theaeabout. On the descent of the 
piston, the inlet valve closes, and as soon as the descent 
of the piston, by compressing the heated air, gases, and 
other heated products of combustion in it, causes their 
elastic force to become greater than the elastic force of 
the steam in the boiler, the valve in the boiler opens, and 
the contents of the gas-pump are driven into the boiler, 
at a temperature nearly equal to what it was in the fur- 
nace ; where, coming to an actual contact, and mixing with 
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the steam, they give out a portion of their caloric to the 
steam, and the temperature of the mixture will be higher 
than that of the steam was before the injection of the 
said gases. The increased temperature will cause a cor- 
responding increase of the elastic force ; the mixture of 
steam and other heated elastic fluids/ thus formed, passed 
on to the working cylinder of the engine, where, after act- 
ing by their pressure upon the piston of thiat cylinder, they 
are either suflFered to escape into the atmosphere, or they 
are conveyed to a condenser, where the steam and aqueous 
parts of the mixture are condensed, intlie same manner 
as steam in condensing engines. The water thus formed; 
the injecting water, with the air, gases, &c., are pumped 
out together. The above arrangement of parts has been 
specified, on account of the ease with which it may be un- 
derstood. 

Another modification is/to imnierse the gas-pump in 
the boiler, Mrith its upper flange upon the top of the boiler. 
A tube, open at both ends, extends from near the upper 
part of the steam-chamber internally, down along the side 
of the gas- pump, and enters the bottom of the same. By 
tins arrangement, as the piston of the gas-pump rises, the 
chamber below the piston will be filled with steam ; and as 
no valves are placed in this tabe, on the ascent of the pis-^ 
ton, this steam will be returned into the steam-'chamber ; 
the use of this is, to keep the packing of the gas-pump 
continually damp, so as to prevent it from being burnedl 
The inlet and outlet valves are placed upon the top of th© 
pump, the piston-rod working through a stuflBhg-box; a 
tube extends from the furnace to the inlet valve, and ano- 
ther tube extends from the outlet valve to the steain^ 
chamber. The gas-pump may be also placed externally 
on the end or side of the boiler, and be a double acting 
pump, with a pair of valves, as above described, at each 
end thereof. In this plan, an elastic metallic piston may 
be adopted ; one method of making which, is to substitute 
for the packing of hemp a packing or gasket of card^wire, 
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ivhich is applied in the same manner as. the packing of 
hemp. 

In the above methodsi if it be intended to take into tb^ 
gas-pump a larger part^ or the i^hole of the heated elastic 
fluids, and products of combustion, a damper^ or yalve^ 
may be placed in the flue or chimney, above the tube 
leading to the gas-pump ; which damper, after the engine 
is in operation^ may be totally or partially closed. If it be 
entirely closed, the draught and the consumption of the 
fuel in the furnace will be in proportion to the capacity of 
the gas-pump, and the number of strokes made by its pis* 
ton in a given time.' 



liXXV. — On the employment of the Anihracite, or 
Stone-coal, in the United States. By William 
Meade, M. D.5fc.* 
When the anthracite of Rhode Island is in a state of 
strong ignition, a very remarkable circumstance may be 
observed, which is strongly characteristic of it, and which 
distinguishes it from bituminous coal. The anthracite 
burns away^ slowly ; no part of it is either consumed or al^ 
tered, except the surface, which is exposed to the flame ; 
and if a large piece, which has been in the fire for some 
hours, is taken out, and either plunged into cold water, or 
let extinguish itself, it will be found to have lost consider^ 
ably in size and weight, and its surface will be charred ; 
but if this piece be broken with a hammer, the interior ap^ 
pearance of the coal is not in the smallest degree altered 
from its original state, but preserves the same steel gray, 
or metallic lustre, thus consuming away gradually in the 
flame, like the diamond when ignited in oxygen g'as. 

Though it is many years since I first paid attention to 
the subject of the Rhode Island coal, and was the first 
person i»rho called the attention of the public to the great 

* Extriu:ted from his letter to Professor Billiman, in the AmericaH Journal 
of, Science and Arts, Sturcb^ 1827. 
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advantages they wouW derive from an exteesiYfi use of it 
in the arts, yet I have a perfect re^olleetian of the diffit 
oulties we laboured under in ord^r to peris uade many» 
whose interest it was, to give it a fm ^mh The firat ioir 
pressioa which it waa digi^ult to g^t ^ver ^af;» that it 
never could be ignited ; and when th^y were at Jaat ciuir 
vinced that this was erroneous, the next ubj^etion thery^ 
started, wa^, that the beat was so iiitense that it was iiUr 
possible eithet to regulate or cbe^k it. The blaeksmith^ 
complained that he no sooner put an iri>n rod iptp thq firP^ 
for the purpose of making nails, than the rod was ^ain[detely. 
melted ; as soon, however, a3 a Ultle eiiperience taught 
them the management of the fire, they preferred this coal 
to any other. 

As soon a^ I ascertained, by eKperiment, that the Ilhpfl^ 
itiland coal contained at least 90 per cent, of pure qarbon, 
it naturally occurred to me, that it plight be made use of 
with advantage in furnaces for the sn^elting of iron ore^ 
in the same manner that coke is in England^ it being perr 
fectly obvious that this coal, in its natural state, had all the 
essential qualities of coke, without either the trouble, 
waste, and expense^ which is necessary for converting 
bituminous coal into coke, before any use can be made of 
it by the iron manufacturers. It is scarc^elj nec(^ssary tp 
state her^, that the universal application of pig-irpp in ^l- 
ipost any shape to the purposes of manufactures, apd eyeii 
the neces$arie9 of life, inay be traced entirely to the ppre^ 
s^nt improved state of thp fabrication of pig-ji^on with Poke^ 
or the char of pit coal. In order to determine this ^i|(9Sr 
Upu, J accoQ^aoi^ one of the prppri^torpof the gq4 IH^ipe 
to Kingst<MI> in Massachusetts, where several furnaces 
were at work in smelting bog iron ore. After some pexr 
Siiasipn^ and iiipt without a douceur to thfs wp^kmeii» ip 
(Hrder to reooncile tbem to th<3 #xp^menjl:, we proceedied 
to eharge the furnace with alternate laj^rs of orp^ oh^axoad, 
^nd QJbode Island epal, broli^n into $mall pieces ^ ^aid ia 
Girder ip Sjee ik^t t^ e^^fm^f^t wf^ f^h ^^^f I f^^ff^ 
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left the furnace for twenty-four hours. The process went 
on as usual, tbe common blast being sufficient to keep up 
tbe^reiqmsite heat, and on tapping tbe furnace it was found 
tfiat a much greater quantity of metal flowed from it, than 
was* usu^y prodi;iced by the use of charcoal alotie, and 
that it was also of a better quality : it was also ascertained' 
that- the furnace required to be tapped much oftener than 
before. This satisfied every person concerned; hyit as the 
place was at a very inconvenient distance from the coal 
mine, it did not turn out so advantageous to them as it 
otherwise would. 

I am not aware that any fair experiments have been yet 
made by the iron manufacturers, to introduce the use of this 
or the Pennsylvania coal into their blast furnaces. I have 
often heard it asserted that it did not or would not suc- 
ceed, but no sufficient explanation of its failure has ever 
been given. Of all the uses to which coal of this kind can 
be applied, that of manufacturing iron from the ore is the 
most important. A person who is in any degree acquainted 
with the true principle of reducing ores to the metallic 
s%ate, will require something more than the bare assertion 
to convince. him, that coal which has been proved to con- 
tain more than 94 per cent, of pure carbon, is not adapted 
to the smelting of iron or^. It ha^ been asserted that it 
* would not bear the blast of a bellows ; but so far from this 
being the fact, I am willing to assert, from experience, 
that it bears tbe blast better than charcoal, and that this is 
one of its essential qualities ; as, by ,this means, while the 
lighter kindis of charcoal are dissipated by the blast, with- 
out being allowed to come in contact with the ore, this 
coal, not being driven ofi^ by the wind of the bellows, re- 
mains longer in a state of ignition in contact with the ore ; 
thus producing much more metal from a given quantity of 
it, than can be obtained from charcoal alone. It would be 

V 

uncandid in me not to state that, in the experiment which 
I witnessed at the Kingston furnace, it was observed that 
small pieces of coal ran out at the opening from whence 
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the metal was drawn, flowing on the surface of the slag or; 
scoria; bnt this is easily explained, by referring to* the > 
statement which I have given of the chemical properties 
of the coal, which only consumes ton the surface exposed to 
ignition in oxygen. The largest pieces, therefore, remain-, 
ing in contact with the metal, were only partly consumed, 
and falling down with it to. the bottom of the furnace, 
flowed out with the slag, without being entirely consumed 
in the processs. This, however, only showed that the 
coal was not broke small enough, and admits of an easy, 
remedy. The same circumstance occurs sometimes when 
charcoal is used, and those who examine the scoria after 
a blast, will frequently perceive in it particles of charcoal 
nnconsumed, which have intermixed with it, and flowed 
out of the furnace in that state. Let me, therefore, urge 
on the iron manufacturers to abandon their prejudices, and 
to turn their attention to the expediency of the use of this 
fossil coal, so abundant in this country, and so favourably 
situated for that purpose. Without doing so, iron mines 
may be discovered without advantage, and canals con- 
structed in vain. 

While the coal fields at Rhode Island were extensively 
worked, an immense quantity of small coal had accumu- 
lated in the neighbourhood of this mine which was unfit 
for the market, and was] therefore considered as useless ; 
it ought not, however, to have escaped notice, that thilr 
small coal was adapted to many useful purposes, being very 
similar to what is called culm in England and Wales, 
which is generally and extensively used in the burning of 
lime and bricks. One of the most favourable situations 
that could be wished, for the extensive use of this small 
coal in the burning of lime, occurs within a short distance 
from the mines, and with the advantage of water carriage; 
I refer to the valuable quarries of the finest lime-stone 
which is made use of principally for the manu&cture of 
lime. Here, and at Smithfield, there are so many kilns 
in operation, and for so many years the. consumption pf 
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fuel has been so great, that there is scarcely a tree left in 
the oeighbourhood, and fuel has risen to such a price as 
will soon render this once lucrative business an unprodaQ^ 
tive one, though with so many advantages of an inexhaust^ 
ible supply of the purest limestone, and convenient water 
carriage. A proposal was therefore made to the proprietors 
of those works, to substitute the small coal instead of wood, 
for the use of the kilns^ offering to supply them at a very 
low rate with any quantity of it : only one, however, could 
be prevailed on to make a trial of it, which he did in bis 
own way, and when the operation, as he thought, wns 
finished, he found that the greater part of the contents 
was vitrified, or converted into a slag, which adhered so 
firmly to the sides of the kiln, that it could be removed 
only by crow bars. At first he could not be persuaded 
Aat it would produce sufficient heat, and therefore was 
careless about the quantity. The consequence was, as 
may naturally have been expected, that the heat prodoced 
was so intense as to vitrify the greater part of the lime- 
stone, which adhered to the sides of the kiln. Such an 
obvious effect, however, which would never have occurred 
had the coal been applied in proper proportions, so far 
from satisfying th^ owner with the certainty of sneeess* 
only prevented him from making a second attempts 

Much such another circumstance as the above, occurred 
in jthe neighbourhood of Bostpn, where there are exten* 
sive brick kilos, but where, abo, there exists a great scar*- 
oky of wood for fueL It was not without difficultyi bow'*- 
ever« that one of the proprietors consented to wake trial 
of the Rhode Island ooaL The process of barnio^ went 
on as usual; but when the operation was supposed to be 
completed, and they caoie ia examine the resuk, kk was 
found that the surface of the bricks was completely vitrified* 
and t^at they adhered to each other ia osie solid xnae$« to 
the gileat >disappointme]&t of theowi»er« It was tmpQSf6ble# 
however, not to see and be convinced, from this expert- 
meiift, that the fattuKe arose^ not from any defect in tbe 
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eoal, but fi'om the excessive and intense heat, produced 
either by too great a quantity being used, or by keeping 
up the fire longer than was necessary ; and tlius an expe- 
riiaent which completely proved the applicability of this 
coal to so valuable a purpose, tended only to convince the 
ignorant workmen th^jt the failure arose from the unfitness 
of the coal for any such .purpose. Let me now be per- 
mitted to ask such persons, how it happens that English 
bricks are considered so superior to American bricks, that 
large quantities are still imported,, and command a higher 
price in the market? To this I will answer, because they 
are better burnt than the American bricks; and this ^ses 
from the use of culm, a very inferior kind of coal to that 
which is rejected in this couatry. 

In the essay, which I published several years ago, on 
the application of Rhode Island coal to the arts and ma- 
nufactures of this cQuntry, I pointed it out as peculiarly 
calculated for producing th^t equable and steady heat 
which is required for the rolling and slitting of sheqt-iron. 
This has now become an article of prime necessity in this 
country, and I am prepared to say that no fuel whatever 
is so well adapted for the purpose. The sheet-irou ia 
heated to the necessary degree for the roller, in half the 
time that it can be done by any other fuel ; and a manu- 
facturer assurred me that the surface of the iron, heated 
in this manner, was not only much cleaner, but that the 
iron lost much le^s of its weight by this process than by 
any other. 

It is extremely singular, that the public should have 
been so long prejudiced against the use of the Rhode 
Island coal, as well as of every species of anthracite, ia 
ally way, or for any purpose whatever. I early perceived 
this prejudice, but foresaw that a period would arrive when 
its real merits would be appreciated. Indeed, ^I never 
bad any doubt but its true value would be discovered by 
the artists ; bat I did not expect that the time would so 
fioon arrive wiiea it \rwM, he so generally intro^ticed iota 
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domestic use ; nor am I now prepared to say that I prefer 
it to bitaminons coal, when used in common grates ; not 
that it will not burn in grates, as is fully experienced in 
Philadelphia, but because it differs so essentially from bitu- 
minous coal in the liveliness of the flame, and the quick- 
ness with which it can be ignited. Where a uniform tem- 
perature is required to be kept up in all parts of a house, 
there is no mode whatever of accomplishing it equal to 
the use of the anthracite, in those stoves or furnaces which 
are now so ingeniously and judiciously constructed in Phi- 
ladelphia; I think that it is quite a mistake to imagine 
that « great draft of air is required to keep up the ignition 
of the fire with this coal ; and I am the more convinced 
of this, from having seen the manner in which the same 
kind of coal is burnt in the county of Kilkenny, where no 
other fuel is used. There the grates are precisely the 
same as those used in England; all that is required is. 
patience, and that the fire should have sufficient time to 
kindle. No coal whatever answers the purpose of cooking 
better; but I always observed, in Kilkenny, that the 
kitchen fire was made the night before, in order to have it 
in a state of perfect ignition the next morning. Indeed/ 
I was perfectly satisfied of this, from experience at Rhode 
Island, where I have frequently seen the Irish workmen^ 
in cold weather, sitting round large fires, placed on iron 
bars, in the open air; and, in one instance, I observed a 
large fire, made in the open air, in an old iron pot which 
had a hole in the bottom ; one of those contrivances the 
result of accident and necessity. 

I cannot take leave of this subject, without expressing 
some surprise that so little pains has been taken to ascer- 
tain whether the anthracites of this countrymaynot.be 
applied to the use of the steam-engine. Let us consider 
how little benefit the English Vould have derived from the 
discovery of the steam-engine, if it were not for the inex- 
haustible supply of coals which ^ are afforded. from their 
mines. That the woods of their 4»)untry are not mejdiaast- 
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ible, may be easily evinced by the great scarcity of timl^er 
in the neighbourhood of populous cities, and the consequent 
difficulty of obtaining wood at a reasonable price, for the 
use of the numerous steam-boats now navigating their 
rivers. Those difficulties will increase so as to be a ma- 
terial obstacle to their use. It is a common opinion, that 
there can be no other mode of heating the boilers, but by 
the reverberatory furnace now in use. Jam well aware that 
the anthracite or non-bituminous coal of this country is not 
well if at all calculated for a reverberatory furnace ; but 
I am also convinced that a boiler may be so constructed 
as to be heated with equal facility, if not greater, by the 
use of this coal, than by the use of wood, which has so 
many inconveniences attending it, particularly in steam- 
boats; and I am sure no person will presume to contest 
this, when informed that a large steam-engine was kept in 
constant operation, at the mines in Rhode Island, with the 
' use of no other fuel than the coal on the spot. If this fact 
is not convincing, I know not to what other to appeal. It 
is not difficult to foresee that the period will soon arrive 
when the obstacles which impede the use of this coal in the 
rSteam-engiue will be removed. That a boiler may be so con- 
structed as will answer the purpose of generating a suffi- 
. cient quantity of steam, with a very limited proportion of 
fuel, has been already exemplified by the ingenuity of Mr. 
Perkins, who, as if with an eye to this subject, has invented 
a generator peculiarly calculated for the use of this coal, 
and which, if successful, will totally explode the use of 
wood, and remove many of the objections to the use of 
steam-engines for the purposes of navigation. Greater 
prejudices existed here, -at one time, against the use of 
this coal in any form, and for the most obvious purposes ; 
these are now happily dissipated by the light of reason and 
experience. 
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LXXVI. — On washing over Emery for Optical purposes, 

&c. By M. Chezy. 
In order to obtain very fine emery, and of diflPerent de- 
grees of fineness, the sieve is not sniBcient, but water must 
be used. After having well ground the coarse emery on 
an iron plate, with a muller of the same metal, it is thrown 
into a vessel, which must be rather wider at bottom than 
at top, by a gradual increase. The vessel must then be 
filled with clear water, so that it may stand eight or ten 
inches above the emery. The whole is then to Ibe strongly 
agitated with an iron spatula ; after which it must be Uft 
to settle for an hour. The emery falls to the bottom^ but 
the water remains turbid, being charged with emery, in 
the state of an extremely fine and light matter. Into this 
water must be plunged the shortest branch of a syphon, 
filled with clear water, to the depth of four inches below 
the surface of the water, holding the other extremity of 
the syphon closed with the finger, which is afterwards 
withdrawn, that the water may flow through the syphon, 
without stirring the vessel, or agitating the emery which 
is at the bottom of it. The water thus dra^vn off is to be 
received into another large vessel, and the first vessel is 
to be again filled^ and its contents agitated as before. The 
same operation is to be repeated till thd water passes 
clear through the syphon. The powder which has passed 
over with the water, and was received in the second vessel, 
is too fine to he iisefully employed in grinding glass. The 
vessel being emptied and cleared, the same operations are 
to be repeated, wiili this difference only, that instead oi 
leaving the water to settle for an hour, no longer time k 
employed than half an hour; and when the water passes 
clear through the syphon, the operation is discontinued ; 
and the emery obtained by subsidence from the water, 
and carefully defended from all impurities, is reserved 
under the denomination of " emery of half an hourJ^ 
The same operation being repeated, allowing only a 
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quarter of an hour for the subsidence, affords an emery 
which is indeed fine, but less so than the preceding, and is 
to be reserved under- the denomination of ** emery of a 
quarter of an hour,** 

B; similar processes, emery may be obtained of half a 
quarter of an hour, of four, of two, of one, of one half, 
or one quarter of a minute. To measure the half or 
quarter of a minute, a pendulum beating seconds (or a 
weight suspended by a string of 89,2 English inches) may 
be used. The 6scillations are to be counted from the 
moment of the ceasing of the agitation; and, at the instant 
of the thirtieth or fifteenth oscillation, the finger being 
withdrawn from the mouth of the syphon, previously placed 
in the water, suffers the water to flow. The sieve may be 
used for coarser emery. 

Observations by the Editor. 

We have extracted this article from Nicholson's quarto 
journal of Natural Philosophy, vol. III. It forms a 
useful addition to the information we gave in vol. II. of 
the Technical Repository^ on Mr. Blore's (a late workman 
of Mr. TuUey's) method of washing over emery. We 
do not think, however, that the finest emery would be of 
no use in grinding glass; on the contrary, we have found 
tiiat the glass greyed by the finest emery we could produce, 
and applied fipon lead, is the best to be employed in the 
microscope, for removing the false glare produced^by the 
sun's light, or the light 6f a candle or lamp. 

It would be convenient to mount the syphpn in a hole^ 
made in a piece of flat woody at the proper height, to 
reach four inches down below the surface of the water, 
when the wooden board was laid upon the top of the 
vessel, and thus save the trouble of supporting it at the 
proper height by the hand. 
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LXXVII. — On Casting, Grinding, and Polishing Spe- 
culums, for Reflecting Telescopes, Microscopes, ftc. 
By the Rev. Joufi Edwards, B. A.* 

' On the best Composition for Reflecting Specula. — I found 
that thirty-two ounces of copper, with fifteen or sixteen 
ounces of grain tin (according to the purity of the copper), 
with the addition of a little brass and arsenic, viz. — one 
ounce of each to the above proportion of copper and tin 
^ill form a metal capable^ when polished in a proper man- 
ner, of reflecting much more light than any other metal 
that has yet been offered to the public. When I say that 
the proportion of tin is from fifteen or sixteen to thirty-two 
ounces of copper, I would be understood that the propor- 
tion of tin will not always be accurately the same, as cop- 
per will take more or less tin to saturate it according to 
its purity. It might be of use previously to purify the 
'copper as much as possible f. A very little experience in 
these matters will enable any one to know when the copper 
is completely saturated, as the composition will, if broken, 
-appear of a most beautiful bright and glossy nature, very 
much resembling the fine face of quicksilver. My method 
to ascertain that point accurately is to melt thirty-two 
ounces of copper, and to add to it, when sufiSciently 
•fused, fifteen ounces of tin, and to pour the mixture i^to 
an ingot mould ; then, to a certain known portion of this 
'composition, I add a very small but known portion^of tin ; 
and thus, by a few trials, I can easily obtain the point of 
complete satui'ation, and the maximum of perfection. 
'Having then ascertained what portion of tin I added to 
the above known quantity of the composition, I add the 
proportional quantity of tin to the whole when melted a 
second time. Thus, if I find that I must add a quarter of 

• 

* Extracted from the Nautical Almanac for 1787. This subject becomes 
interesting, from the present application of speculums to the Amician mi- 
croscopes. 

t Or to remove all remains of oxygen from it. — Editor. 
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an ounce of tin to one pound of the composition^ so as to ob- 
tain the ne plus ultra of brilliancy''^y then I know that when 
I shall melt the remainder of the metal a second time, in 
order to cast the speculum, I must add one of grain tin to 
four pounds of the composition, made according to the 
proportion of thirty-two ounces of copper to fifteen ounces 
of tin. The arsensic must be added in the second melting, 
when the speculum is intended to be castf, as the heat of 
the mixture in the first meltiug is so great as to render 
the most part of the arsenic volatile, and in a' great mea- 
sure prevent its action upon the metals. It is somewhat 
singular that arsenic, though particularly recommended by 
Sir Isaac Newton for this purpose, should be hastily 
thrown aside by the founders, as well as passed over un- 
noticed by the writers upon this subject. This imprudent 
disuse I can only attribute, to the disagreeable fumes or 
vapours which arise when it is introduced into the crucible 
to the melted mixture, which may produce disagreeable 
effects upon the operator, if proper care is not taken to 
prevent them from being received into the lungs. All the 
precaution necessary is to bruise the arsenic coarsely, and 
introduce it into the crucible with a pair of tongs, having 
tied it up in a piece of paper; give it then a stir with a 
wooden spatula, retaining your breath ; avoid it till you 
can see no more vapours arise from tha crucible, when the 
metal will be ready^to be poured into the flasks to cast the 
speculum. The great use of arsenic in this composition is 
to render the metal much more compact and solid, and 
indeed much more beautiful, as one may experience by 
comparing the composition with arsenic with the same 

• If too much tin should be added, viz. — ^if seventeen ounces of tin is put 
to thirty-two ounces of copper, the composition is not brilliant when broken, 
but of a grey blue and dull colour. If the quantity of tin be further increased, 
the metal will be almost black. 

f Sir Isaac Newton melted the copper first, then added the arsenic, and 
lastly the tin ; as, without doubt, he knew that the tin should remain in a fluid 
state the shortest time possible. It is true that he added the arsenic to the 
melted copper, but as he well knew that a ^reat part of it would be ren- 
dered volatile, he therefore added • very large quantity of it, viz.<— arstaic 
one, to copper six. 

VOL. I. * R 
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eomposition of copper aod tin without arsenic. In generai 
I find one on nee of arsenic sufficient for one pound of the 
metal. A much greater quantity of arsenic may be used 
without any disadvantage to the beauty or compactness of 
the metal, but then it is too apt to tarnish if exposed to 
the air for some time; three quarters of an ounce* or an 
ounce of arsenic, to one pound of composition will not 
tarnish in the least degree. Indeed, the reason why the 
metals generally made use of for specula tarnish, when 
they are much exposed to the air, is because the quanti^ 
of copper in their composition is not nearly saturated, and 
ike oxygen contained in the air, by acting upon it, ex- 
tracts the copper from the tin, and turns the metal into a 
dirty or dingy-coloured speculum ; and which (besides the 
loss of light) causes the common reflecting telescopes to 
show all objects of a dirty red, or yellowish colour. Thisy 
however^ is not the case in the metals made of the above 
composition ; for as the copper is completely saturated^ 
the air cannot act upon it in the least degree. I must 
not, however, pass over one caution in the mode or miHi'' 
ner; of melting the composition, and that is, that the cop- 
per must be melted first of all, and rendered as fluid as 
possible; then the brass and silver (if any is. employed) 
must be added,* and the whole fluxed with the common 
black flux, made of jtwo parts of tartar to one of nitre, or 
by stirring the melted mixture with a wooden spatula of 
birch, and made as fluid as possible. The tin must now 
be added, and the whole poured ofi^ immediately, after it 
is once stirred together ; for if the mixture is continued 
on^the fire some time after the tin is added to it, it will 
prove porous afterwards, though it be melted another 
time with the smallest heat possible. As I ever found 
this to be the cas^, I naturally conjectured that the metal 
would be most solid and free from pores when the tin re- 
mained the least time possible in a state of calcination. 
Experience determined the truth of my conjecture, and 
I now find that the best method possible .to miftkec this 
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coiiipo8i(ioii> to the greatest advantage, ig to melt tbe cop 
per'ibi fioid as possible, and flux it with the black tinX;, to 
melt the tin in a separate crucible by itself; to take ihe> 
two crucibles out of the fire, and pour the melted tin into 
the copper; and stir it instantly with a wooden spatula,* 
and pour the whole immediately into a large quantity of 
cold water. The sudden chill from the cold water divides 
the melted mass into an infinite number of small particles^ 
and by that means cools it instantaneously, and conse« 
quently prevents the tin from calcining sensibly; md 
hence I have always found, that in the second melting the 
composition was entirely free from pores, even . although 
no arsenia had been employed : yet the addition of 
arsenic ever rendered it more compact, and indeed specie 
Really heavier*, as well as more brilliant imd beautifuL 
On reversing the process, if the tin is put into the bottom 
of ibe crucible, and the copper at the top of it, which I 
fafave frequently done, the copper will melt with a very 
iittie heat; whereas, when copper is put into the crucible 
by itself, it requires a pretty strong heat to cause it hb 
meit. When I first made use of this method, I imagined 
H had; discovered a very easy one to melt the copper, and 
consequently I thought I bad greatly improved the com^ 
«mon method ; and aa Mr* Mudge ascribed the pores in 
the metal to the tin being calcined by the great heat of 
-the flaid copper at its first melting, I naturally expected 
to find the metal, made by the above process, totally free 
from pores, especially in the second melting, as the heat 
was considerably less than if the copper had been melted 
first by itself; however, I always found it fcdl of pores, 
much more porous than I had ever seen it before. For some 
time I could not discover the true cause, having no idea 
that the pores were owing to the tin remaining so long iti 
•the fire in a fluid state, and therefqre in a state of pet- 
petual calcination. I attributed the porosity of> the metab 

* The specific gravity of the composition itself is 8,78, with the addition of 
6ne oiiiice of arsenie to one pband <k metal, 8,S9. 

»2 
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which I made of this composition to a multitude of causes, 
till, thoroughly tired of experiments and conjectures to 
ascertain the true reason, I was determined to melt the 
copper first, and the tin afterwards, as I had always done, 
before I dropped upon this improved method, as I ima- 
gined; The result was, the metal was infinitely more 
compact and much less porous. By melting the copper 
first, and then adding the tin to it, I soon discovered that 
the longer the tin remained in the fire, the more porous 
the metal turned out; and, vice versa, the sooner I poured 
it ofi^, after I had added the tin, the more compact and 
free from pores it proved. From these observations I de- 
termined to try the efiect of adding the tin in a fluid state 
to the melted copper, and to cool the whole immediately, 
to prevent, as far as I was able, calcination from taking 
place. Experience confirmed my conjectures, and I soon 
found that by pouring the whole melted mass the instant 
they were mixed and stirred together into cold water, the 
metal always proved in the second melting solid, ' and 
much more compact, beautiful, and white, than I^had ever 
before seen it by any other process*. One thing I can- 
not pass over, as it afibrds a clear proof of the use' of 
arsenic in rendering the metal much more solid and com- 
pact, and consequently more free from pores than if no 
arsenic had been used in the composition. Whenever I 
made the composition by melting the copper and tin to- 
gether, the metal was always porous as I observed before; 
• however frequently I melted it afterwards, and though I 
gave it no more heat than was barely necessary to melt it, 
yet if I added to this very porous metal, after it was 
melted, a small quantity of arsenic, viz. — one ounce to 
one pound of the metal, it was really astonishing to see 
how much better the metal turned out, being considerably 
harder than before, and incomparably less porous. I men- 
tion this circumstance, which any one may easily try, to 

* These judicious obserrations, so ablj expressed, ought to be always at- 
tended to, when we wish to make other alloys of metals as perfect as pesu* 
bje. — ^EDiTOft. . 



^ 
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show the very great advantage of using a small portion (^ 
arsenic to render it more compact, and, as Sir Isaac New- 
ton justly observes, more white than before *. The use 
of the small portion of brass in this composition is to 
render it more tough, and not so excessively brittle, as this 
composition without the brass would prove. A small por- 
tion of silver will make the metal much whiter, though if 
too much is added it is apt to be porous. Having said so 
much relative to the composition of the metal, which in- 
deed is a capital ai:ticle, I pass on to 

The Manner of Casting the Metal. — ^The sand most 
proper for casting this, and indeed any other metal, is a 
fine sand with no more loam or clay mixed with it na. 
turally than is sufficient to make it tenacious enough to 
adhere together, when properly moistened. If too much 
clay is mixed by nature with the sand it will always blow 
the metal in different directions; sometimes, indeed, to 
the great danger of the operator. On the contrary, if the 
sand does not contain a sufficient quantity of clay it will not 
remain in the flasks, and take a proper impression from the 
pattern or model. The best sand I could ever meet with, 
for the purpose of casting specula, is the Highgate loam 
(near London), generally used by the London founders. 
It should be as little wet as may be, and well beaten, but 
not too hard. The flasks should be at least two inches 
wider than the metal intended to be cast. If the sand is 
not of a sufficient thickness round the metal it will in- 
stantly become dry when the hot fluid metal, is poured 
into it, and consequently will contract, and of course the 
fluid metal will run out of the flasks. A proper thickness 
of sand will, however, prevent this accident. The metal 
or pattern should be made of brass or hard pewter, and 
must be a little larger and thicker than the speculum in- 
tended to be cast from it, as the thing cast is always a 
little less than the pattern, owing to its contracting a 

small degree in cooling. A wooden pattern will not quit 

t. ... 

* See Appendix to Gregory's Optics, p. 219; or tie Philosoplucal Transac-^ 
tions, Not LXXXI. 
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chief reason why workmen do not give a good figure to 
their specula is, because by pursuing Dr. Smith's or Mr. 
Mudge's methods they use too many tools, which, in a 
great measure, destroy each others effects. As nature 
always acts in the most simple manner, so if we could 
always imitate her in this respect, we should arrive at a 
much greater degree of excellence in most of our mecha- 
nical pursuits. Besides, the tools generally made use of 
by workmen are considerably too large in diameter ever to 
give a direct and uniform figure. All the tools I make 
use of are a rough-grinder, composed of lead and tin mixed 
together, or else of pewter ; this rough-grinder serves also 
for a polisher; this tool, with a bed of stones, or hones, 
are all that are necessary. A bruiser (as directed by Dr. 
Smith and Mr. Mudge) is totally unnecessary, causes con- 
siderably more work, and after all is really detrimental. 
The best method I have ever found to rough-grind the 
speculum, is to grind the surface of it quite bright, upon a^ 
common grindstone made nearly to the figure or focus of 
the speculum by a gauge'*'. Take it then to a convex tool 
made of lead and tin, or else of pewter, and grind the 
metal upon it with fine emery. This emery, however fine 
it may be, will break up the metal very much; but we can 
easily cure that process, as I shall show hereafter. This 
tool, or rough-grinder, should be made of an elUptical 
form, and not circular (for a reason which I shall point out 
hereafter), and of such dimensions, that the shortest dia- 
meter of the ellipse shall be equal in breadth to the diameter 
of the mirror; and the longest diameter of the elliptical 
tool should be to the shortest diameter in the proportion 
of ten to nine, accurately, for a reason likewise to be men- 
tioned hereafter. 

(To he continued,) 

* The grindstone may be easily brought to the fonn of the gauge, by hold- 
ing the sharp end of an iron bar against it while it is tiirned round, till so much 
is worn awjiy from its surface as shall cause it to take the true curTatore of 
the gauge. 
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^ doDe with as small a degree of heat as pos- 

^roportional quantity of crude arsenic in 

*{ stir it with a wooden spatula ; when 

^ take the metal off the fire, take 

.dd half an ounce of powdered resin» 

of resin and nitre, in order f.o give the 

3 ; stir it well with a stick, . and pour it 

.o the flasks. When the git is. filled up with 

d strike the flasks gently, so as to shake or 

al in them in a small degree ; this will prevent 

in the face from any air- bubbles being lodged 

When the metal has remained in the flasks a few 

es, so as 4o become entirely solid, open the flasks 

le the metal is red-hot (it cannot crack in this state 

iough it is exposed to the air, as all metals are malleable 

when they are red-hot), and take out the speculum with a 

pair of tongs, laying hold of it by ihe git, but take care to 

keep the face downwards to prevent it from sinking. 

Force out the sand from the hole in the middle of the 

mirror with a piece of wood or iron, and place the specur 

him in an iron pot, with a largo quantity of hot ashes, or 

small coals, so as to bury the speculum in them a sufficient 

depth. If the sand is not forced out of the h,ole in the 

.manner above directed, the metal, by sinking as it cools, 

will embrace the sand in the middle of the speculum so 

tight, as to cause it to crack before it becomes entirely 

cold. And if the metal is not taken out of the. sand and 

pat in a pot with hot ashes or coals to anneal it| I can 

assert that the moisture from the sand will always break 

the metal. Let the speculum remain in the ashes till the 

whole is become quite cold. The git may be easily taken 

off by marking it round with a common fine half-round file, 

and giving it then a gentle blow. The metal is then to be 

rough^ground and figured. 

The Rough' Grinding and Figuring the Speculum. — In 
rough-grinding, figuring, and polishing the metal, two tools 
only are necessary, besides a common grindstope. One 
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tioD ? This I fonnd took place in my cylinders, when the 
engine was not at work, after I had discoyered that I could 
dispense with the use of oil. If it is not new to dispense 
with the eduction* valre and eduction-pipe, haying.no other 
than a small induction valve, and that so constructed, .as 
to neutralize the pressure, requiring no oil, and very little 
power to open and close it? If it is not new to allow 
the steam to escape at an opening 250 times larger than 
the steam-pipe? All these have been effected, as our 
friend Lukens can avouch, he having witnessed all the 
facts as well as myself. And, lastly, if it is not new to 
have discovered that steam may be generated, although in 
contact with water, at all temperatures, without producing 
corresponding elasticity? 

As soon as my last patent is specified here I will for- 
ward it to you, together with the drawings, not only for 
your inspection, but with a request that you will forward 
them to Washington, as a petition to obtain a patent will 
accompany them. 

I herewith send you a paper " On the Explosion of 
Steam Boilers, &c.*'' This paper I have not yet pub- 
lished here, as it might lead to the discovery of my method 
of correcting the evil arising from generating surcharged 
steam before my patent is specified ; but as this will be 
secure in a very short time, you are requested, if you ap- 
prove it, to publish the paper in your interesting journal, 
as I am anxious for its early appearance in my own coun- 
try. I have, in confidence, given a copy to Dr. Wollaston» 
to Mr. Faraday, and to several engineers whom I could 
trust, and who all agree that it assigns the true cause of 
all those explosions. I long to see and to converse with 
you and my other really scientific friends in the United 
States, on tl^is and other interesting points connected witfr 
tay engine. 

I have had much interested opposition to contend with 
sinco my residence here ; but some of the best men in the 

• Fublifbed in Vol XI. of the Techmeai Repontory; p. 204. ' ' 
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^untry have eonstantly iiefriendecl ne^ or I mnst hvw 
gunk under the pressare. . 

More than a dozen projectors have attempted to make 
lubular boilers since I commenced my experiments ^rf* 
generating steam from small quantities of water under 
pressure ; but for want of pressure (which is the novelty I 
claim in my patent) they have all failed. 

I am now engaged in building steam artillery as well as 
musketry for the, French government. The English go- 
vernment would certainly have adopted this invention had 
it not been for the statements of certain engineers, who 
declared, that although I was able to make a great display 
at the public exhibition, made by order of government, yet 
it was delusive; that I never made a generator which 
stood for a week ; and that I could not keep up the steam 
for more than two or three minutes at one time. These 
statements obtained credit the more readily, as any inn 
prpvement in the art of war which could be adopted by 
other powers, and which would have a tendency to place 
the weak upon a par with the strong, appeared likely to 
benefit other countries more than England. 

The French government have determined to give our 
new system a fair trial. A series of experiments have 
Jbeen made at Greenwich, which were attended by the 
French engineers appointed for that purpose by the Duke 
d'Angouleme, together with one of, his Aids, and Prince 
Polignac. This report was so satisfactory to the French 
giovernment, that a contract was immediately made. An 
English engineer of the first class, and one who is very 
much employed hy this government, has joined me in the 
guarantee of the four points, which some of the English 
engineers have doubted, namely, the perfect safety of the 
generator; its indestructibility; the ability to keep the 
steam up, at any required temperature, for any length of 
time; and its great economy. 

The piece of ordnance is tf throw sixty kaden halb, 
of fonr^pounds^eoeby iaji nuiiute^ with ^ eofrectoess of 



352 Oh the High-Pressure Safety Steam-Engine. 

the rifled musket^ and to a proportionate distance. A 
musket is also attached to the same generator for throw- 
ing a stream of lead from the bastion of a fort, and is made 
so far portable as to be capable of being removed from 
one bastion to another. This musket is to throw from one 
hundred to one thousand bullets per minute, as occasion 
may require, and that for any given length of time. It 
was an observation made in my hearing, by his Grace the 
Duke of Wellington, that any country, defended by this 
kind of artillery, would never be invaded ; and I am very 
confidently of this opinion also. 

As soon as thjs machine is completed, it is to be exhi- 
bited to this government, and to several engineers from 
other powers, who are over here for that purpose. I have 
no fears for the result, neither has Mr. Lukens, since he 
witnessed the experiment made for the French govern- 
ment. He saw the steam-gun discharge at the rate of 
from 600 to 1000 balls per minute, and yet the steam 
blowing off at the escape valve during the whole time ; he 
is equally confident, with myself, that the steam may be 
kept up in such a manner, as to discharge a constant 
stream of balls during the whole day, if required* As 
regards economy, I am within the truth when I say, that 
if the discharges are rapid, one pound of coals will throw 
as many balls as four pounds of gunpowder ! 

It has been stated, as an objection to the steam-gun, 
that it would take too long a time to get up the steam in 
case of an attack. To this I answer, that a very small 
quantity of fire will keep the generators sufficiently heated 
when there is no water in them ; and thdt when there is 
any chance of their being suddenly wanted, they should be 
kept heated in this way. The heat of the generators' 
would last long enough to give off steam until the fire was 
sufficiently increased to furnish a constant supply. For naval 
purposes, this cannot be an objection, as the steam must- 
be always up. Lord Exn|outh, after witnessing a few 
showers of lead, observed, that he believed a time would 
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come, Avhen a steam gun-boat, with two steam guns in her 
bow, would conquer any line of battle ship ; and Sir George 
Cockburn said, that the mischief of it was, it would be to 
nations what the pistol is to duellists, it would bring all, 
whether strong or weak, upon a par. 
• To prove the safety of my engine, I have worked it 
under a pressure of 1400 lbs. to the square inch, or at a 
hundred atmospheres, and cut off the steam at one-twelfth 
of the stroke ; this was merely done to manifest what could 
be effected with perfect security ! My usual pressure is 
800 lbs. per inch, cutting off the steam at one-eighth, and 
letting the steam expand to below 100 lbs. per inch. I let 
off at the dead-point at one flash : the manber of doing this 
I long to explain to you, but must first get my last patent 
sealed. 

I am informed that our friend, Dr. Hare, thinks that I 
have ventured beyond my depth ; in this opinion he is not 
singular, nor do I wonder that such an idea should prevail^ 
after the publication of so many absurd tales respecting my 
engine. I had no knowledge of these publications, and of 
course no control over them. Indeed I have been ex- 
tremely cautious about publishing any thing myself, or 
4sanctioning it in others, my determination having been 
first to complete the essential improvements of which I 
have been in pursuit. 

I presume that you have seen my last paper, on the 
compression of water, air, &c. Its publication by the 
Royal Society has created no small sensation among the 
.philosophers of the old school. The council would not 
.have allowed the reading of it, had not Dr. WoUaston and 
Sir Humphrey Davy witnessed many of the experiments. 
I shall soon publish an experiment with which I think Dr. 
Hare will be pleased, as it will, if I mistake not, prove 
practically what the Doctor has so ably attempted to esta- 
blish theoretically, namely, that caloric is matter. The 
proof is simple and direct ; and I am persuaded, that when 
you $ee it you will think it conclusive. I was led to the 
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diBcoverf of this fact by my experinfents upon steam^ tbe 
resuH^ of many of which have been very extraordinaty 
and quite unexpected. One of the most striking is^ 
the great repellent, power of heat. I discovered that a 
generator, at a certain temperature, altbough it had 
a small crack in it, would not ^mit either water or 
steam. This fact I mentioned to a very scientific 
inend, who questioned its accuracy, and to convince 
him X tried the experiment; but he concluded that 
the expansion of the metal must have closed the fissured 
To remove every doubt, I proposed to drill a smail hoi# 
through the side of the generator, which was according^ 
done. After getting the steam up to a proper temperas 
tare I took out the plug, and although we were working 
the engine at thirty atmospheres, nothing was seen or 
heard to issue from the plug-hole; all was perfectly qtdet. 
I next lowered the temperature, by shutting the damper 
and opening the furnace door; a singing noise from the 
aperture in the generator was soon observable ; cmd whea 
a heated coal was held before it, a rapid combustion en^ 
«ued. Nothing, however, was yet visible; but as- the 
temperature decreased, the steam became more and more 
visible, the noise at the same time increasing, until, finidly, 
the roar was tremendous, and might have been heaid at 
the distance of half a mile. Thi& was conclusive^ I 
should mention, that atthe aperture the iron was red-hot. 
My. belief is, that water cannot be brought into contaot 
with iron heated to about 1200°, without a force eqnal'to 
the maximum pressure of steam, which is equal to about 
4000 atmospheres when water is heated to about 1200*^. 
That pressure would, I believe, keep it in contact with 
iron at any degree of heat, and the steam would then be as 
dense as water. It is very evident that if it would require 
that force to keep the water in contact, heated as it was, 
at the vent hole, thirty atmospheres- must be insufficient 
to effect this; but the experiment affords some data tt^ 
jwards answering the questionfr-rat what distance from the 



\ 



On the High'Pre$surB, Safety Sieam-Engine* 235. 

lii^ated metal the water remained when under the pressure 
of thirty atmospheres ? We may safely aver, that it. ex- 
ceed one-eighth of an inch,, as the hole was one quarter of 
an inch in diameter. 

After commencing this letter I ascertained that my pa*- 
tdnt was likely, in a fewdays^ to pass the great seal, and 
have delayed forwarding it until I could giv^ you some 
account of the effects upon the minds of those engineers, 
who were open to conviction, of an experiment performed 
before them. The patent has been sealed, and the engine 
has had its power and economy tested. The result has 
been so satisfactory, that an engineer, who employs at least 
three hundred hands, has taken orders to make engines 
(for I license them out), with the following guarantee, 
niz.-H-that of saving half the fuel, and three-fourths of the 
treight and bulk, with less liability of derangement thanf 
(ordinary engines. This engineer, who is frequently em- 
ployed by government, is now making an engine for steam 
navigation, with a nine-inch cylinder, and twenty-itich 
stroke ; he joins me in guaranteeing it to be of sixty- horse 
power. It will not occupy more than one-sixth of the 
XQOvit nor exceed one^sixtfa of the weight of the ordinary 
B&lton aqd Watt's^ engine, of the same power. 

You may, my dear sir^ depend upon what I have writ- 
ten ; it is the result of actual experiment, and there is no 
fallacy in ii. Having succeeded in making a piston whicil 
requires no oil, I tmi determined to ascertain the limits to 
which pressure can be carried. I am now making a small 
engine, strong enough to bear two' thousaiKl. pounds per 
ifich^ and wben done, you shall know the Tesult. Nothing 
but the pi&ton will limit the power. 
. The victory which I have obtained has been a glorious 
one for me* For the last three months many of tbeen^t 
gineers had declared me insane, as I had asserted thart I 
could condense and produce a vacuum under the piston^ 
withoot either an air-pump or condensing water ; but the 
tables are now turned, and my triunqph ov^er those wba 
have assaUed me is complete. 
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By the next packet you may expect drawings, &c. of 
my engine ; and I hope, within one short year, to take a 
seat with my friend, Dr. Jones, by the side of a generator, 
sustaining a pressure of three thousand pounds to the 
square inch ; for this pressure on the generator is required 
to produce a working power of two thousand pounds to 
the square inch upon the piston. Yours truly, 

Jacob Perkins^ 
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Which have passed the Great Seal since Aug. 21, 1827. 

To Gabriel de Soras, of Leicester-square, in the county of Mid- 
dlesex ; Stacey Wise, and Charles Wise, of Maidstone, in the 
county of Kent, paper-makers ; who, in consequence of a com- 
munication made to them by a certain foreigner resident abroad, 
are in possession of an invention of certain improvements in 
sizing, glazing, or beautifying materials employed in the mann-* 
facturing of paper, pasteboard, Bristol -boards, and other sab- 
stances. Dated August 21, 1827*— To be specified in six 
months. 

To John Hague, of Cable-street, Wellclose-square, in the 
parish of Saint George in the East, in the county of Middlesex, 
engineer ; for a new method of working cranes or tilt-hammers. 
Dated August 30, 1827. — In two months. 

To Benjamin Merriman Combs, of Birmingham, in the county 
of Warwick, ironmonger ; for certain improvements on, or addi- 
tions, to a pulley, machinery, and apparatus, used. and applied 
for securing, fixing, and moving curtains and rollers, and other 
blinds. Dated August 30, 1827. — In two months. 

To Williani Deltmer, of Upper Mary-le-bone-street, Fitzroy- 
square, in the sounty of Middlesex, piano-forte maker ; for cer- 
tain improvements on piano-fortes. Dated August 30, 1827.— 
In six months. 

To William John Ford, of the parish of Mildenhall, in the 
countyof Suffolk, farrier; for certain improvements in the make, 
use, and application of bridle-bits. Dated Sept. 6, 1827. — In 
two months. 

To George Clymer, of Finsbury-street, Finsbury-square, in 
the county of Middlesex, engineer ; for an improvement in typo- 
graphic printing, between plane or flat surfaces. Dated Sept. 6, 
1827. — In six months. • . .....' 



GILL'S 



TECHNOLOGICAL REPOSITORY. 



LXXIX. — On Splitting, Cutting, and Polishing Dia- 
monds , and on forming, mounting, and using En- 
graver s\ Olaziers\ and Writing Diamonds, Diamond 
Dust, 8fc. By Mr. Edmund Turrell, Engraver. 

WITH FIGURES. 
{Continued from p. 197.) 

Mr. Brockedon having kindly lent me one of his hard 
stones, which, owing to improper setting, has burst across 
its centre, and thus afforded an opportunity of exhibiting 
the exact form of the hole pierced through it by his direc- 
tions, in order to fit it for the purpose of drawing gold or 
silver wire, or silver-gilt wire, in his patent mode, I have 
given an accurate representation thereof in plate IX. 

In fig. 1, a a is a section of the stone, and b, c, the hole 
made in it. It will be seen that the stone is turned into 
the shape of a truncated cone, the widest and strongest 
end of it being judiciously chosen to form that part of 
the tool where the hole narrows most, and consequently 
where the greatest force is exerted to split or burst it in 
the act of drawing the wire ; nor is this an unnecessary 
caution, as the instance now given proves. 

The stone has been mounted ^or set in a conical hole 
made in a thick plate of brass to fit it exactly, and part of 
which is shown in section at dd. The stone has been se- 
cured from coming out of the hole in use by being bur- 
nished in, a bevel bein^ turned around the wider end of 
it, over which the briass border abound it has been closed 
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in the lathe. The stone so mounted is shown in a front 
view of it, fig. 2, where a circular groove is seen, formed 
so as to allow of the burnishing operation to be performed 
with more convenience. 

The hole was made by being first drilled through the 
stone held in the lathe, by means of various diamond drills, 
formed as described in page 131 of your last number, and 
then polished in tne manner also there described, by th^ 
application of fine diamond powder upon steel wires, 

Mr. Brockedon informs me, that he was limited in his 
power of drawing wire to any degree of fineness, not by 
any difficulty of drilling the holes in his stones, but solely 
by the inconceivable labour of forming steel wirea suffici- 
ently minute and perfect to polish them afterwards* He 
went to considerable expense in having a steel cylinder 
cut in a very finely-toothed file around its periphery, like 
those used in pin-making, in order to reduce the wire, 
when held upon it, in the manner of pointing pins, con- 
stantly turning it round backwards and forwards during 
tibe operation, and finally finishing it upon a cylindrical 
piece 6f Turkey oilstone, turned in the lathe. He has, 
however, promised to afford me farther particulars on this 
very interesting subject^ when his leisure will permit him 
to do so. 

On Lenses formed of Diamonds, Sapphires, ^c- — Jffr. 
Andrew Pritchard, of 18, Picket-street, Strand, who is the 
first person who has shaped the diamond into a lens for mi- 
croscopic purposes, has also since formed one of the s^phire, 
which is found to perform exceedingly well ; and, from its 
lower price, and the superior facility in working it, will, no 
doubt, come into that gene^ral use which its superior ad* 
vantages over lenses formed of glass so justly entitle it to. 

Mr. Pritchard states, that if a lens be formed of glass« 
sapphire, or diamond, being ground in the same tool, and 
consequently to the same curve, the relative foci of these 
lenses will be as the one fifteenth, the one twenty-fifth^ and 
the fortieth part of an inch; or their linear ampUfication 
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i^ill be, ^r the glass lens, 150 times ; the sapphire, 250 
times ; and the diamond, 400 times. The chromatic dis- 
persion of the sapphire, like the diamond, is no more than 
that of water. 

(To ht eontinued.) 
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LXXX. — On Grinding and Polishing Minute Lenses 
for the Microscope. By the Editor. 

WITH FIGURES. 

The Editor, when quite a youth, being much attached to 
the use of the microscope, and only in possession of one 
of Wilson's, having lenses of low magnifying powers, was 
compelled, in order to form others of superior eflScacy, to 
adopt such means of grinding and polishing them as he 
was able to afford, totally unassisted as he then was of all 
professional help or information upon the subject. 

Haying lately examined some of the lenses he then exe^ 
cuted, he was much surprised, and not a little pleased, to 
find that their performance fully equalled that of the best 
he has since been able to meet with. This being the case, 
he thinks it may be desirable to publish the mode he then 
adopted, and especially as Kis method of forming the turn- 
ing tools necessary to shape the grinding tools is entirely 
different, and appears to him to be a more facile one than 
that usually adopted ; and his method of polishing the 
lenses is also exceedingly simple and efficacious. 

In plate IX., fig. 8 is a section, and fig. 4 a top view 
of one of these turning-tools. Instead of being formed 
in the usual nail-head shape of these tools, as shown in' 
fig. 5, it is made of a piece of flat steel, which being af^ 
fixed upon the outer end, or flat face of a wooden chuck, 
screwed into the mandrel of a iathe, has then a circular 
groove turned in it, of the shape partly shown in the sec- 
tion, fig. 3, and in the view of it, fig. 4 ; that is, so as to 
turn a cylinder, e, of the diameter of the intended tool, 
of half the thickness of the steel plate, and according to 
the focus of the intended lens, and leaving the other half ^ 

s2 
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of the thickness of the steel untouched ; the grooye may 
be readily turned with, the usual graver turning-tool.. The 
pne half of the cylinder e is then to be removed at its 
back, as shown in fig. 3, leaving its other half firmly ad- 
hering to the steel plate, which seives as a handle to hold 
and guide it by ; and the excess of the steel may be re- 
moved, as shown in fig. 4. Th^ tool is then ready to be 
hardened and tempered, and may be whetted nearly to an 
edge upon its flat face, taking care, however, not to injure 
ita cylindrical periphery. The manner of using it is shown 
in fig. 4, where it is seen as supposed to be lying upon the 
lathe rest, and guided into a central hole previously turned 
in the end of a brass cylinder held in the lathe, so as to 
form the grinding-dish, or tool. 

The glass to form the lens being cemented upon the ends 
of a slender wooden handle, and ground of a circular shape, 
as usual, may then be worked in the dish or grinding-tool 
thus formed, with emery and water, washed over in the 
usual manner for optical purposes, and as repeatedly de- 
scribed by us ; and either when the dish is held and turned 
in the lathe, or. as in fact the Editor did, by holding the 
dish and glass to be ground in his hands, and when the 
fac9 became perfect and sufficiently smooth the polishing 
was effected by fastening a piece of soft buckskin leather 
upon the end of another wooden chuck screwed into the 
lathe mandrel, and having a hole made limits centre, so as 
to permit the leather to ply to the form of the lens; a little 
finely washed putty, (or the oxides of lead and tin) was 
then applied upon the leather with water, and by the 
action of the lathe very soon brought the surface of the 
lens to a fine polish. The other face of the lens was, of 
course, worked in a similar manner. 

In this very simple, 'original, and efficacious manner, 
did the Editor produce lenses of less than the twentieth of 
an inch focus ; and, indeed, there is no reason why those 
of much higher magnifying powers may not be as readily 
made. 
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LXXXI. — On an excellent Test for proving the good- 
ness of Steel. By W. H. Fepys, Esq. F.R.S. 
Mr. Pepys has obligingly favoured the Editor \7ith the 
following improved mode of determining the excellence 
of steel. 

He has caused a number of steel cylinders to be made, 
of the hardest quality of English steel, which he has 
mounted upon an axis in a lathe, and after carefully har- 
dening them, he has had them tempered, regulating the 
temperature of each by the thermometer^ all but one; 
which remained of its full degree of hardness. In like 
manner, he has also caused another series of cylinders 
to be formed of wootz, or the East Indian native cast 
steel, and thus carries on his scale of comparative hardness 
to a still greater extent. 

In order to test the goodness of any particular kind of 
steel, he causes a graver turning tool to be made of it, ih 
the most careful manner, and applies the point of it in 
succession to the peripheries of the various steel cylin->> 
ders, and accordingly as it cuts or acts upon them so . he 
is enabled to form an accurate judgment of the nature of 
the steel, that of course being the best which will cut th^ 
hardest cylinder. 

Of course the speed of the cylinders is always kept 
nearly the same, or otherwise the results would not h6 
accurate ; very hard steel or cast-iron being cut by an ex- 
ceedingly slow rotary motion in the lathe, as we have for- 
merly mentioned. 



LXXXI. — On an improved Mode of Heating Hot-houses, 
Green-houseSy Conservatories, &c., executed under the 
direction of the Right Hon. the Earl of Pouns, by Mr. 
G. Manwaring, JSn^rineer, Marsh-place, Lafnbetk. 

WITH- A PLATB. i 

The object of this improvement is to preserve a niore 
equal temperature throughout the stoves, green-bouses, 
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&c., than can be obtained from the use of steam alone, as 
usual. ThiB desirable object is effected by aurrouading 
the steasn-pipe with another pipe containiog' watery but, 
in order to render the particular mode of doing it more 
readily understood, we shall proceed to describe the figures 
contained in plate IX. 

In fig. 6, ▲ is the back wall of a stove, &c. ; B, the 
front wall, and c c partition walls; D D is the maia steam- 
pipe of cast iron, which is supplied from a boiler posited 
on the right hand of the steam pipe, and supplying steam 
at the pressure of about four pounds on the square ineb ; 
S B, a wrought iron steam pipe, proceeding from the main 
steam pipe D, and conveyed around and along three sides 
of the stove ; f, a stop-cock, for regulating the supply of 
steam ; 6 o, a cast iron pipe surrounding the steam pipe 
£ £, and which is filled with water, and ordinarily heated 
by tbe steam to the temperature of from ISC to 190'', 
the water serving to equalize the temperature in the house; 
0, a cocky which conveys the water condensed frcnn the 
steam into a funnel l, communicating with a pipe J, by 
which it i»led into another pipe K K, which passes to the 
boiler. Tbe wrought iron pipe bb is connected with the 
cast iron water pipe G G at each end of it, by what is 
termed a bonnet, a section of which is shown in fig. 7, 
where G indicates the end of the cast iron pipe as beiDg 
^^larged, and furnished with two short stems h L, cast 
.solid with it Into the circular mouth of this enlarged 
part of the pipe Q a ring, pmjecting from the inner face 
of a cast iron plate M, is fitted,^ and which plate has two 
holes in it, through which the stems of two screwed eye- 
bolts pass» the eyes of which are hooked upon tbe stems 
L JL« and the whole are bound together by the screwed 
nnts NN, a coil of hempen yarn, saturated with white 
lead ground in oil, being previously lodged in a circular 
recess formed around the flat end of the pipe G, to render 
the joint water-tight. A hole is also made in tbe centrd 
of the plate M, to attow the steam pipe £ to paas tfarcnigfa; 
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and upon the steam pipe a ffange, or circular plate, is se- 
cured, by being brazed with speltar solder, with three 
holes in it, to admit the heads of as many screws, by which 
it IS secured to the cast iron plate M, a ring of pasteboard, 
coated on each side with white lead and oil, being pre- 
viously interposed, to render the joint tight. In order to 
allow of the expansion and contraction of the cast iron 
water pipes, from the alternating effects of heating and 
cooKng them, the following contrivance has been adopted 
by Mr. Manwaring : — o o, &c., represent what are usually 
termed spiggot and fhucet joints ; one of these is repre- 
sented in section, on an enlarged scale, at fig. 8, where 
6 6 represent the ends of the pipe ; P, an enlarged part, 
forming the faucet part of the joint; L L, two short stems, 
similar to those already described, with screwed eye-bolts 
ftted to them, which pass through holes made in the cast 
ir^n plate Q (shown separately in fig. 9), and which plate 
has a larger hole in its centre, which receives the spiggot 
part, R, of the joint within it. This cylindrical part is 
made smooth on its outside, and is wrapped around with 
hempen gasket steeped in t^law ;. and when the parts are 
connected together by the screwed nuts N N, a 3u£Scient 
degree of motion is allowed, to counteract the prejudicial 
effects which would otherwise have been produced from 
the expansion and contraction of the pipe. The wrought 
iron steam pipe is retained in its proper place within the 
cast iron water pipe by resting upon cast iron supports, 
similar to that shown in fig. 10, which are placed at proper 
diistances apart for that purpose, the steam pipe being 
posited a little below the centre of the water pipe. The 
parts of the steam pipe are united by screws in the 
maimer of gas pipes, and as shown in fig. 11 ; and in case 
of oniting them at the corners, an elbow is formed, having 
the female screw made upon it,' into which the other part 
of the pipe is to be screwed, as shown in fig. 12. The 
water and steam pipes are made gradually to descend fr6m 
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the place where the steam enters to where it escapes, m 
order that the condensed water produced from it may be 
conveyed again to supp}y the boiler. And» in order to 
obviate the mischiefs which might arise from the expan- 
sion of the water by the heat upon the pipe g g, a cylin- 
drical vessel, s, fig. 6, is provided for it to enter and rise 
• therein, and thereby to remove that evil. 

In cases of extraordinary cold happening, an extra 
steam pipe, T T, fig. 6^ is provided, into which the steam 
is admitted by the stop-cock u, the water from the con- 
densed steam passing oJOTinto the funnel i, by the cock T ; 
W W, &c., are hollowed cast iron rollers, upon which the 
water pipes g g rest ; these roll upon the flagged pave- 
ments, and allow the pipes to traverse to and fro, as re- 
quired by their expansion and contraction. 

Mr. Man waring calculates, that a foot in length of heated 
pipe will heat one hundred cubic feet of air; and that, sup- 
posing the boiler to be of the capacity of one hundred 
cubic %et, the steam pipes ought to be two inches in dia- 
meter, and the surrounding water pipes six inches. 



LXXXII. — On Casting^ Grinding, and Polishing 
Speculums, for Reflecting Telescopes, Microscopes, iic. 
By the Rev. John Edwards, B.A. 

(Concluded from p. 248.) 

The manner of working or figuring the metal upon this 
tool, and indeed upon all the succeeding tools, is taught 
in Dr. Smith's Optics, or by Mr. Mudge, in the Philoso- 
phical Transactions, vol. LXVII., part 1. I shall, there- 
fore, refer my readers to these publications, as I only mean 
to give my own improvements. When the metal is brought 
to a true figure, it must be taken to a convex tool, formed 
with stones from a place called Edgedon^ in Shropshire, 
situated between Ludlow and Bishop's Castle. These 
stones or hones are of a fine grain, and will easily cut the 
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metal, and bring it to a fine face. Indeed the blue hones*, 
used in general by the opticians for this purpose, will 
scarcely touch the metal ; and it will be a laborious under- 
taking to bring the metal to a fine face, so as to take out 
all the marks from the emery, by the cofnmon blue hones. 
By means, however, of the abovementioned stones, they 
may be easily ground, and truly figured. The bed of 
stones should be of a circular figure, and but very little. , 
larger than the metal intended to be figured upon it^ viz., 
about two-tenths of an inch, but not more, for a speculum 
of four or five inches in diameter. If the tool is made 
considerably larger than the metal, it will grind the metal 
perpetually into a larger sphere, and by no means of a 
good figure: if the metal and tool are of the same size 
exactly, the metal will work truly spherical ; but it is apt 
to shorten its focus less and less, unless the metal and tool 
are worked alternately upwards. It had^ therefore, better 
be made a little largerf than the mirror, when it will not 
alter its focus. Too much water should not be used at a 
time upon the hone pavement, or the figure will be very 
bad, which may easily be seen, by the face of the metal 
appearing of different degrees of brightness in different 
parts of it. When the metal is brought to a very fine face 
and figure by the bed of stones, it is ready to receive a 
polish : but before I shall give any directions with regard 
to the manner of polishing it, I must mention a circum- 
stance or two I had inadvertently passed over. The 
metal must not be cast too thick, or it will never take the 
parabolic figure intended to be given to it. The best pro- 
portion I have found for this purpose is a metal of four in- 
ches and a half in diameter, and eighteen inches focus, 
should be four-tenths of an inch thick at the edge of it: the 
back of the mirror should be convex, to strengthen it, and 

* Should any one, howertr, make use of the common blue hones, he shouM 
use as little water as possible when the metal is put upon them, as thejr 
will cut much better when barely wet than if much water is used upon thefir 
faces. 

t About one-twentieth cpart greater in 4iuneter. 
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lo cause it to sprtng^ and adhere io the polisher uniformty. 
Its convexity should be equal to its concanty on the fece, 
that the metal may be ereryirhere of an equal thickness. 
The handle should be made of lead, of the same conTexity 
and eonoayity as the metal; its thickness about double 
that of the metal, and its diameter three-fourths of that of 
the speculum; it should have a hole in the middle, with a 
copper or iron screw on it, so as to put it, together with 
the mirror to which it is fastened with pitch, on a collar 
Ifttbe, in order to smoothen and finish the edge of the 
metal, which may be done by holding a fine file to it 
^en in the lathe at the first, and afterwards one o( the 
aboveraentioned stones. 

On polishintj^'^he Metal, and givtuffit the true Para^ 
Sofic Figure. — ^The rough grinder, of an elliptical form, is 
now to be covered with common pitch. I generally make 
my own pitch, by boiling tar in a ladle or crucible, over a 
rery slow fire, till it becomes of the consistence I require, 
for a great nicety is required in the degree of the hardness 
of the pitch. The harder the pitch is the better figure it 
win give to the metal, as it does not alter its figure in 
working as soft pitch does ; besides, the metal will acquire 
a lustre upon a pohajier moderately hard^ so as to show 
objects reflected upon it as vivid and as near their colour 
as possible ; but if the pitch is too soft, some of its finest 
particles will always adhere to the face of the metal, and 
form a very fine and thin cuticle or covering upon its sur- 
face. This circumstance is rendered very evident, by view- 
ing any white object in the metal (a sheet of white paper 
for example), when that fine cuticle, or thin surface of the 
pitch upon the speculum, will cause it to show the object 
df a dingy brown colour, and not of its usual whiteness. 
Pitch may be easily made harder, by adding a proper 
quantity of resin. I often use equal quantities of pitch 
and resin, so as to make the mixture just as hard, when 
cold, as to receive an impression from a moderate pressure 
of my nail. A polisher made with pitch and resin has this 
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advaatage, viz. though it is hard, yet it is not so brittle a& 
when pitch onty is used, and made harder by boiling it ^ 
and consequently i» not so liable to break or chip off at the 
edges, and thereby scratch the metal. Pour the melted 
pitch and resin, when pretty cool, from the erncibld upon 
the elliptic tool*, so as to cover it every where, when spread 
upon it with an iron spatula, about the thickness of a half-* 
crown piece. If the covering be too thiu, it will continually 
alter its figure, by the heat it acquires in working the metal 
upon it, and thereby give a bad figure also to the specu- 
lum. When it is somewhat cool, lay a piece of writing 
paper upon the surface of the pitch, press the face of the 
mirror upon it, and you will find the polisher will be nearly 
figured to the form of the speculum. If it has not taken 
the exact figure everywhere, which would appear by the 
fine marks of the paper upon the pitch, gently warm 'the 
surface of the pitch, and repeat the operation as before, 
until you have formed it to the exact figure of the metalf. 
With a penknife take away now all the superfluous pitch 
from the edge of the polisher, and with a conical piece of 
wood f(Mrm the hole in the middle accurately round ; in 
other words, let the pitchy surface be erery where of the 
exact size and shape as the lead tool which is under it. It 
may be necessary to mention, that the hole in the middle 
of the polisher should go quite through the tool (for a par- 
ticular reason), and should be made of the same size or 
somiewhat less than the hole in the middle pf the speculum. 
This is a necessary caution ; and indeed I have always 
found that small mirrors, without any hole in the middle, 

* The elliptic tool must be made pretty warm, or the pitch will not adhere 
to it. 

. f When the polisher is brought to it»tniB figurt, gentlj warm it at the ire, 
and with.the edgeof a knife divide it into several squares, bj pressing the edge of 
the knife gently upon the pitch; these squares, by receiving the small portion of the 
metal that yrorka off it in the polishing, will cause the figure af the SMcubim'lo be 
more correct than if no such square had been made. The polisher may also 
be formed without the writing paper, by dipping Ike mirror iatd cold watei', 
and afterwards pressing it upon the surface Qf the pitch (^vheait is somewhat 
cool), and by repeating this operation till it has taken thd «xact figure of the 
Keftal. 
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will polish much better, and the figure will be more cor- 
rect, if the polisher has a hold in the middle of it. The 
powder I prefer above all others to give a most exquisite 
lustre, is colcothar of vitriol, and not putty. Putty gives 
metals a white lustre, or, as workmen call it, a silver hue ; 
but good colcothar of vitriol will polish with a very fine 
and high black lustre, so as to give the metal polished with 
it the complexion of polished steel. To know if the col- 
cothar of vitriol is good, put some of it into your mouth, 
and if you find it dissolve away it is good ; but if you find 
it hard and gritty between your teeth, then^it is bad, and 
not well burned. Good colcothar of vitriol is of a deep 
red, or a deep purple colour, and feels soft and oily when 
rubbed between the fingers ; bad colcothar of vitriol is of 
a light r6d colour, and feels harsh and gritty. The colcothar 
of vitriol should be levigated between two surfaces of po- 
lished steel, and wrought with a little water ; when it has 
worked dry you may add a little more water, to carry it 
lower down to what degree you please. When the col- 
cothar of vitriol has been wrought dry three or four times 
it will acquire a black colour, and will be low enough, or 
sufficiently fine, to give an excellent lustre. This levi- 
gated colcothar of vitriol I put in a small phial, and pour 
some water upon it, and afterwards I use it for polishing 
the metals, in the same manner that washed putty is^ di- 
rected to be made use of for that purpose. I always put 
on a large quantity of washed colcothar of vitriol at once, 
so as to saturate the pitch, and form a coating of the col- 
cothar, and very rarely make use of a second application. 
If a second or third application of colcothar should be 
found necessary to bring the metal to a fine lustre, or to 
take out any scratches upon its face, use it very sparingly, 
or you will destroy the polish you have already attained. 
When the metal is nearly polished, it will always generate 
some black mud upon the surface of the mirror, and also 
upon the tool. Wipe it now away from the face of the 
metal with some very soft wash leather, though if too 
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much of this mud be taken away it will not polish so well. 
Indeed, a little experience in these matters will better 
suffice than a volume written upon the subject. 

In regard to the parabolic figure to be given to the 
metal, no particular caution is required in the polishing; 
the elliptical tool will always cause the speculum to work 
into an accurate parabolical figure, supposing the trans- 
verse and conjugate diameters bear the true proportion to 
each other, and the metal is not too thick to prevent it 
always from adhering firmly and uniformly to the polisher. 
Should the pitch prove too soft it will give way, and alter 
the figure a little. This circumstance will render the 
figure of the mirror sometimes a small degree short of the 
parabola, and sometimes a very little beyond it; but by a 
little perseverance the correct figure is very easily 
acquired. I could very easily give the reader the reason 
why an elliptical tool of a proper proportion, will al- . 
ways give a parabolic figure ; and if the transverse dia- 
meter is increased, then it will always give an hyper- 
bolical figure; but as I am writing upon the practical 
part of making reflecting telescopes, and not the theory, 
I will not ofi^end his patience. To convince any one of the 
certainty of my assertions, let him polish a metal of two 
and a half inches diameter, and nine and a half inches 
focus, upon an elliptical tool, whose diameters are two and 
a half and three inches ; and I can assert, he will always 
find the metal, when polished (if it is not too thick), beyond 
the parabola, or it will always prove hyperbolical. If he 
polishes it upon a circular tool, in the common way, with 
cross strokes m every direction possible, using a few round 
strokes every time he changes his position, he will find it 
always prove spherical, and consequently short of the para- 
bola. A very little experience in these matters will con- 
vince any one of the ease and certainty of giving the great 
speculum a parabolic figure, by polishing it in a common 
manner only, with cross strokes in every possible direction 
upon an elliptical tool of the proper dimensions, in which. 
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for bommoo foci and apertures^ viz., two and a half to nme 
and a half focus, or 3,8 inches in diameter, to eighteen 
inches focus* the diameters should be ten to nine. The 
shortest diameter of the ellipse being accurately the same 
as the diameter of the metal, and the longest diameter of 
the ellipse to the shortest diameter, as ten to nine. 

John Edwards. 

LudloiB, Jul^ 19, 1781. 



Dr. Maskelyne, late astronomer royal, states, that — 
" Mr, Edwards's telescopes show a white object perfectly 
white, and all objects of their' natural colonrs ; very dif- 
ferent Arom common reflecting telescopes, which give a 
dingy cQpperish appearance to objects. I found, by a 
careful experiment, that they show objects as bright as a 
treble object glass achromatic telescope, both being under 
equal circumstances of areas of the aperture of the object 
metal and object glass, and equal magnifying powers; 
whereas the diameter of the aperture of a common reflect- 
ing telescope must be to that of an achromatic telescope as 
eight to five, to produce an equal efiect. 

" Nevil Maskblynb.'* 

An Account of several Compositions of Metals and Semi- 
Metals, on which Trials were made, to find out the most 
proper Mixture for the Specula of Reflecting Telescopes. 
By the Rev. JoHH Edwards. JB.il. 

1. Copper and tin'*', equal parts; very bad, soft, and of 
a blue colour. 

2. Copper with arsenic, i ; but little different from the 
first. 

3. Tin 2, copper 1 ; much worse than the prex^eding ones. 

4. Copper 32, tin 16, arsenic 4f ; black and brittle. 

5. Copper 6, tin If, arsenic 1; very indifferent. 

6. Copper 32, tin 14, arsenic 2 ; a very good metal. 

* By tin, I always mean grain tin. t Nitre was adddd to frsc the Ursenic. 
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7. Copper 32, tia 13^, araeoic 1 ; not quUe so good as 
the sixth. 

8. Copper 32, tin 13^, arsenic 1^ ; a good metal. 

9. Copper 32, tin 15, arsenic 2 ; much better than any 
of the above, 

10. Copper 6, tin 2, arsenic 1 ; compact, but very yellow 
when polished. 

11. Copper 3, tin H ; compact, and whiter than the 
tenth. 

12. Copper 32, tin 14j^ ; a pretty good metal; but polishes 
too yellow. 

13. Copper 32, tin 15, arsenic 2, flint glass* in powder 
3 ; very bright, but rotten. 

14« Brass 6, tin 1 ; compact, but too yellow. 

1& Two parts of lldi composition^ and one part of 14tfa 
composition ; compact, but much too yellow when po* 
lisfaed. 

16. Brass 5, tin 1 ; somewhat whiter than the I4th. 

17. Brass 4, tin 1 ; a good metal, but rather yellow* 

18. Brass 4, tin 1, with arsenic ^ ; whiter than i7th. 

19. Brass 3, tin If ; will not p(4ish well. 

20. Brass 2, tin 1; of a sparry nature. 

21. Tin 3^ brass 1; too soft, being only a kind of hard 

pewter. 

22. Brass and arsenic, equal parts ; a dirty white colour. 

23. Brass^ copper, and arsenic, equal parts; a dingy 
white. 

24. Brass and platina, equal parts ; very difficult to Aise 
add mix well together ; is then malleable, and of a dingy 
white colour, like 22. / 

* Flint glass was added as a flux. See Shaw's Chemistry, p. 225. Note, 
the 10th is the composition of Sir Imuw: Newton. See Appendix to Gregory s 
Optics, p. 221. The 11th, 14th, and 15th, aire the compositions of Mr. Moly* 
Beaux. 8ee Smith*« Optics, toL ii., p. 304. And the 12th is the compo- 
sitiOB of Mr. Miidge. See Philosophical Transtctioos, toL xlviL p. ms* 

t These compositions are mentioned by Neri and Kunckel, }n Neri's Art of 
GUi6»-maki«)g. Surely they neyer tried these compositions themselTes, hut 
took them upon the report. of Mker authors, as the 12th will n»t take a yeo^ 
lustre, and the 2l8t is yery soft, like hard pewter, therefore Jii^h^ improper 
fvr Bpecttla, vhidi skouUl M eiluMrdiw {wftdbk . 
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25. Copper 32, tin 14, crude antimoDy 4; black and 
rotten. 

26. Copper 32, tin 14, crude antimony 1 ; biaeisfa and 
roagli grained. 

27. Copper 32, tin 15, arsenic 4, bismouth 2 ; much too 
rotten. 

28. Copper 32, tin 15, arsenic 3, bismuth 1 ; much too 
yellow when polished, and appears also po reus 

29. Copper 2, zinc 1 ; a pale malleable metal. 

80. Copper and zinc, equal parts; still malleable, and 
rough grained. 

31. Copper 32, tin 15, arsenic 4, zinc 4 ; a good metal, 
but does not take a high lustre. 

32. The 31st composition fluxed with corrosiye subli- 
mate ; a compact and hard metal, but rather yellow when 
polished. » 

33. Copper 32, tin 16 ; a most beautiful, brilliant com- 
position, but much too brittle and rotten. N.B. .Unless 
the copper is very pure this composition will be of a dark 
blue colour, as fifteen ounces of grain tin will generally 
saturate two pounds weight of copper. 

84. Copper 32, tin 17;. blueish and rough grained. 

35. Copper 82, tin 18 ; blueish and rough grained. 

36. Brass 2, zinc 1 ; nearly of a gold colour. 

37. Brass and zinc equal parts ; a pale gold colour, and 
rough grained. 

3^ Spelter 4, tin 1 ; very rotten. 
39. Copper and crude antimony, equal parts ; of a sparry 
nature. 

Remarks by the Editor. 

The late ingenious Mr. Samuel Varley made a compo- 
sition of bees'- wax and colcothar melted together, of such 
a degree of hardness that, when cold, it would just receive 
the impression of the nail. He used this for polishing 
glass lenses with colcothar and water, having first warmedt 
and wetted it, and moulded it to the fotm of the lens. No 
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tool was, however, here used to support it, like the pitch, 
used by Mr. Edwards. It answered most admirably in 
practice ; and Mr. Cornelius Varley, his nephew, still con- 
tinues to use it with great satisfaction. It likewise 
answers equally well for polishing specula. 



LXXXIV. — On improvements lately made on his Patent 
Metallic Pistons, by Mr. John Barton, Engineer, 
Seward'Street, Ooswell-street, London. 

yriTJL FIGURES. 

In our Technical Repository ^ Vol. IV,, we gave a de- 
scription, accompanied by a plate, of this piston, together 
with several testimonies of its superior advantages, from 
persons who had experienced the great benefits of it in 
use. We have now to add some variations in its construc- 
tion, by which it is rendered both lighter and simpler. 

In our former plate, the piston was shown to have two 
horizontal helical springs applied to each of the four 
wedges, y thus making eight in all, so as to cause them to 
extend outwardly and thereby to urge the four circular 
segments, as well as the points of the wedges, into contact 
with the inside of the cylinder. In plate IX, fig. 13 is a 
section, and fig. 14 a plan, of the simplified construction 
of it, by which it will be seen that the four wedges, aamn^ 
are all now acted upon by a single central helical spring, 
which uniformly extends them all, and causes them, of 
course, to make the circular segments, hbhb, press against 
the inside of the cylinder. The external ends of the 
, wedges are now also blunted, instead of being left sharp, 
as originally. Mr. Barton now likewise makes the cir- 
cular segments hollow, as shown by the dotted lines in 
fig. 14, by which means, whilst all the becuring parts still 
retain their original surfaces, the piston is rendered much 
lighter. 

We are glad to find that the piston continues 16 merit 
the conimendations we formerly bestowed upon it; at the 

VOL. I. T 
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i$me time, however, we lean^ that many piracies upon the 
patent are continualty made^ as must inevitably be the case 
with all really good inventions, and especially with the great 
evils under which the patentee labours, in having to defend 
his invention in our courts of law, at his own sole cost ; 
whilst the numerous invaders of his rights all mutually con- 
tribute to support their invasion. 



LXXXV. — On the Manufacture of Oil from Beech- 
mast. By the celebrated Aaron Hill*. 

SIR, London, July 5, 1799. 

We have an old English proverb, which affirms that it is 
much easier to ask questions than to answer them. I have 
lately met with a pamphlet, which has tempted me to pro- 
pose a number to your correspondents, but have been 
somewhat intimidated by the above consideration, which 
might, perhaps, prevent your favouring me with their in- 
sertion in your excellent work. It has, however, occurred 
'io me, that a kind of middle way may be devised, to render 
the business more fair iatid reasonable. If the accotinj; I 
now send you should be thought to contain information 
enough to render il acceptable to your readers, it willbut 
be fair to place it in tlie balance against the questions I 
hope to have resolved* 

The pamphlet 1 allude to is Aaron Hill's " Account of 
the Rise and Progress of the fieech-oil Invention," (8vo. 
112 pages), which bears date in the year 1715, and, as it 
appears, was given away. This ingenious man, equally 
known for his works of imagination^ his projects, and the 
tried rectitude of his principles, passed the latter part of 
an active life, of sixty-five years, in a state of poverty. 

His project of making oil from the beech-mast was, there- 

• 

* We %aye extracted this interesting artieie ft^m ¥*oI. IIP. 6f Nk>ll6l80l^*9 
Quarlo Journal of Natural Philosophy," &c. It becomes of additioiafU^ im- 
portance now, when we have such increased demands for oil for gas' lighting. 
»iKft the nmsimijirhtlfe Ui«d entire by ehArgidgitbe rtto^to whhU atxmce, 
ap^ without the e^-peoce of pirevioujsly e^traoting the oil from it*: — Ej>i.tob. 



finre, either ^unauceea^fuU or, wbftt k mtore ..probable, it 
failed from ciccumsfaQces depefi4dDt eiliier iOn himself per- 
i^nally, or those who where eng^g^ mth him. The felu- 
cfidatioo of thi$ <^QCit, whi«b k of np^simail importanoe Jo 
q^r wooUeo and other .ixkianitfii^t<»ias, cannot surely be 
foreign to the purpQsf^ .Of ypur. journal; and .even if any 
of your porrespo^si^^ntd should favour us with historical 
facts, tending to $)^ow:ithe iiEi^tility of . the .scheme, the 
public wpul4, no dqiil)^ revive it with gratification on the 
. mere ind upeman t lof . puiri^ity . ' Tbp pamphtet jbefore toe 
icoptains aUp notio^^ pfiuKfentipAs of some curiosity and 
app^jeot value, )d»Qt)gh ir^I^ted\:^lnipft,/«^ concisely, as 
the " Century of Inventions'' of the Marquis oif Wor- 
cester; upop tlie/«ifb<>l§i tJi^y ^bpw ,that wb€»..a man of 
.ability leaves the l^ea^en. path .of ;the cutreat affairs. of life, 
.tp .pursue the rpfnpte jM^lcigipsl of imjptpvemen^ sew 
Jesuits spring up ai:ouadrbiia» !t^)the;pt9i^ttcaji acct»nplish- 
jmeut of whiclp^ th^ life pf oian (is. fptally inadequate,, and 
in the pursuit of only «i, : C<&w :pf ^which tibe lUtmoiSt endea- 
\¥p^s of an unfotiwmt!^ individual may >e exerted without 
^efiect, until at l^gib Jbe^aiinJb itnder the extent and jvarieiy 
of, his {dans and <^upat{ons. 

<Tp your discretion,, siri Iisubinii an abridged account of 
.this pamphle^t. If, iftoia. the pix)Duse of utility, it ^houM 
.appear fit. for the public eye, 1 4^ialL receive ■ pleasure from 
.your decision; if thecoutmry, I /shall feel no pain from 
tbe free opeiration jof a powicr which I jtfaink you worthy 
to exercise. 

The treatise consists of a genetral iotrodaetion Pn the 
Aatare and advantages of :new inventions, aind the preju- 
dices they have to contend with ; with aa account of the 
particular invention .w;hioh form^ the chief subject of the 
address. The author .complains of his sufferings frQal^the 
misrepresentations pf iguorauce aand malice, andiafter ref- 
lating the ancient stojty of TbaleSf the Milesian, who en-^ 
ricbed hjn^self by.bu}ti9g^(HP;ioil prervious ito a scarce year 

t2 
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of oliTes, which he foresaw, he ^ves an account of the 
discoTory of. the stocking' engine, as follows : — 

" It is not out of some men's remembrance, that a young 
gentleman of no fortune, a student in Oxford, fell in lore 
with an inkeeper's daughter of that town, whose circum- 
stances were very narrow. He had philosophy enough to 
despise superfluous wealth, and judgment to foresee the 
necessity of a competence, but love was headstrong, 
and too hard for reason ; so that after a year or two's in- 
effectual delay, they bid defiance to their stars, and had 
courage enough to marry. The scholar gained a wife, and 
lost a fellowship, the only small subsistence he before de- 
pended on.'' 

The narrative proceeds to acquaint us, that the father- 
in-law, who during his lifetime despised the unpro- 
ductive acquisitions of his daughter's husband, died mise- 
rably poor, and left this couple in a state of extreme indi- 
gence, their whole support being derived from the indus- 
try of the wife in knitting stockings. 

In this situation, rendered more anxious by the certainty 
of an event which promised to increase their family, and 
suspend that labour which afforded their subsistance, the 
husband could only waste his hours between his books and 
his sighs, with ineffectual meditations on schemes for relief. 
In these reflections, his eyes were often involuntarily fixed 
on the motion of his wife's fingers at her work. This 
attention was at last more steadily directed, and his imagi- 
nation set to work on the inqury, whether the same opera- 
tion pould not be performed by machinery. Both parties 
directed their ingenuity to this research, and at length 
succeeded in making a stocking loom, to their own great 
relief and comfort, and lasting benefit to the public. 
Query, Who were the parties here spoken of? — ^The 
author then mentions other speculations, and the numerous 
inventions which distinguish cultivated nations; from 
whence he deduces the evident cdtisequence, that im- 
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provements ought to be encouraged. He refers to Stow, 
and other authors, for accounts of the calumnies and op- 
position which were made to the project of the New 
River, and occasioned the ruin of the projector of that 
noble work. The burning of bricks with pit-coal, which 
was first done at the beginning of the seven teeth century; 
the improvement of glass, introduced by the Duke of 
Buckingham; the project of James the First, to introduce 
the growth of silk ; the establishment of the woollen manu- 
facture from Flanders ; and the manufacture of rape-oil, 
are among the instances he offers in favour of ^projects; 
and to those he adds three speculations of discoveries of 
his own, which are little more than hinted at. Speaking 
of the first, he e^rms^ that there is a common vegetable, 
almost the growth of every hedge, which yields a wax, 
finer than that used for candles, at an expence so inconsi- 
derable, that he is very sure, that in the practice of the 
thing, a pound of such wax candles would not cost three- 
halfpence ! I will not annex a formal query, what this 
vegetable may be, but simply observe, that an inquiry into 
the combustibility and other properties of vegetable pro- 
ducts, with regard to this great object of affording light, 
appears to deserve the attention of curious men. 

Another discovery, which he says he has lately bestowed 
upon an honest gentleman, is, that by the charge of a 
single penny exclusive of the price of coals, he can pro- 
duce a gallon of aqua^^itae, much fitter for all common 
uses than the thrice-rectified spirit of malt. Query: 
What is the date of the general practice of distilling spirit 
from molasses? Much earKer; I suppose, than this period. 
. I am disposed to think, that the project of Aaron Hill 
may have consisted in t6(^ tise of some saccharine product, 
which was cheap but. not plentiful; and, consequently, 
could not be procuriad in sufficient quantity, or suddenly 
rose in price as soon as a demand was felt. 

Another object of information is, that acorns, dried and 
ground, are a much better and cheaper tanning material 



Umui oak bafk, and thait it isrUMd ia Ital|^ and aU ovevtbe 
Archipelago^ by the ^ama of vo/onia. b this, tme, in 
poiat of fact?* . 

The last project is a scheMe of fidancey ^wliich is related^ 
or alluded to» in t^ms of; the highest pvomise ; bat 90 
there is no hint of the mature of the plan, and as political 
arithmetic is a sciepce in which miataies aire not only pos-^ 
sible, but very likely to be ikiade). I shltll pass it ov^ 
without further remark* if: 

The rest of the bpok;Qon|t^ns a history; of the discovery 
ai^d practice of the art of making, oil from beeob-mast* 
The author first states, that the r^w mf^terial is yery ptear 
tifjul, and that eveiy busbel is found to yield two gaUoAs 
of much better oil, than th^t of olives^ called. Seville, or 
Gallipoli oil ! Hq: informs us, that he made the ^seoyery 
at Naplesi^ i^ 1699; but beiqg at tfas^t time; only iQifteeo 
years. of age, he. thought po more of it till 1722,! wh0n'he 
was induced to inquire into tl^- demand for oil,, by tto 
soap-makers, clothiers,, ^nd others, and also from/ the 
dealers, and, the entries at thc^C^toni House. Ha was 
surprised at the extent, of the con^ini^tipiiy and UimAodi-' 
ately undertook to ascertain the ;pri;ict)Cf^lity of procuring 
the beech^uut m s^ffiqiej^t. plenty, as< w^ll as the sources 
from which he. might- deriv^.:the; i^cei^s^y assistance for 

ii) his guarded j^plit^^tiofis to m^ of K^apital^ tiU;; aftetr he 
had taken out/U patfBt^|^f,«whjic^. period he ioiind no diffi* 
ci^Jtyiu obtaining a sub^cij^tioiiv^if- l^w.enty thousand pi^unds^ 
w%h be raised, by^ieijg^ipg,! to g^^ of fifty 

percent, on the sum,,sjul)^r]^li^«... ^t^^afterwardfiiraise^ 
one h^pdred thQus|an4 poundsi,. upon afitengagQen^ei^t. to 
recedrve beech-niast from^Jthe s^iil^sc^beri^ a^ IfMi p^r^c^^^ 
profit to them, for two, jff^s* .),W^ ^\^^ stock he .p^o- 
c^ded to. ^stabli^. l^s .ifjo^s^p ^Iidf^pl^oc^]f^ cordis; the 
latter of which amounted 'tQ.twqajidt^^ij t^ijcsand tu^S; 

* the hips of tiie«*'ornsvcaHed»vife>iibykVJimwgreiA;iyi^mp!^ here in 
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of oU; at^40li a ttio/ or ueiir a millioB st^lingl !^heit^ 
ports cQDoeriiitig the beecb-mfts4 appear to sb0w» that tl^ 
quantity in plentiful years is prodigiously great; but tha^ 
t|»s:bappens aboijrf every thir<); y^^i. It also Appears in 
bis foreign con?espondeDad^ QOt only that the heeob-ntit i|i 
i^ecy plentiful 00 the contiuent^ but that its applipation to 
the purpose of maaufactttriug oil had been known, and 
practised for near a cenjtury in .the northern parts of 
Fnanee* One of his correspondents points out», that tbi9 
oil is preferred by many to the best olii^e oil; that it t^d 
long before been mentioned in commendation by £yely% 
in bis '^ Siscourise on Tcees ;" amd that in Bj^etagne^ the 
milleis convert the beech-mast into, oil, for tb0 price of 
one- sous per budbeU and theriul-oake^ which is used for 
feeding cattle. 

After this mass of apparently good evidence^ J should. be- 
glad to know if it be my ignorance only wbiflb lead^^^ to 
snpposethat there ik little if any beech-(nl sold i¥i»the market? 
If a bushel of beech^nuts be worth less than sb^i»^, £|nd 
these will afford, by mere mechanical pressure, tw«o g^OQ|» 
of oil, equal in quality, or even much w^rse than olive oil ; 
how happens it that the consumer now pays five shillings a 
gallon for. whale oil for lamps, and sixteen shillings a gallon 
for olive oil in flasks I 

To return' to >m>y hiistoFy^-r^It appeaifis,.on the^ljK)le', that 
Aaron Hill did manufactiire this oil, aad that tbe samples 
were MgUy appnov^ by ^e British elotiuers, who gay.e 
biia large orders.; that, the yeai^ i/cnmedi^tely subseqi:^eQt to 
t^ formation o^bis subscriptiQniOpmpajDyt.provedvery un- 
ii^iKQurabJe (o the beoch-m^^t, M^liici^ w^ %bt^r aqd loss 
oUy tbaii J^ gpod seaspns ; ; thi^^. his subscribers becaj^ 
abrjUMed l^ftec having pj^ Ih^in jg^irsjk insfi^linent, whiph w^ 
forfeited in ca$^ of faili^ iqi ^ ^t payment; tjiat the 
i^t^n^^^ in^tmii 9C i93\9tipgi:UpQ^ his bargain, i^d tjb^e 
hoc^urabie^ spitit to, offer; ii^&m %- ^i^paymen t of their monej;, 
vith a profit pf twenty-fiiie '{xeiTi^pent, That tl^e offer, wi^ 
I*cc«i>te4> ^d^ «^ctp^y,p«|eferffl^.to .^^^ 
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stibgcfiben, and one- third part of the original annuitants ; 
the remainder, to the amoant of about thirteen thousand 
pounds, choosing to retain their annuities. 

Here t must remark, that the scheme must have real- 
ized some considerable profit, since the advantage allowed 
to the subscribers, over and above their money returned, 
must have been near eight thousand pounds ; besides 
which, there were, undoubtedly, many expences and dis- 
bursements made. Is it to be supposed, that these were 
all paid out of the thirteen thousand pounds which were 
Dot withdrawn? 

The object of the pamphlet was, to circulate proposals 
for establishing a new company, to which the old patent, 
subject to the annuities, was to be assigned for twenty-five 
thousand guineas, and one twelfth part of the profits, 
under certain regulations, expressed in a deed, enrolled 
in Chancery. for that purpose. The shares were five thous- 
and* at forty pounds a-piece^ besides the premium of five 
guineas on each share. What became of it afterwards I 
know not. 

I remain, sir, your constant reader. 



LXXXVI. — On the Premature Ptiblication of a Pa- 
tented Invention, Mr, L. W. Wright's Cranes. 

About a fortnight since, we were shown in confidence an 
improved crane, invented by Mr. L. W. Wright, engineer, 
of Lambeth ; and for which he had only two months before 
obtained a patent for England, and was soliciting others 
for Ireland and Scotland ; and in consequence, had six 
months allowed him as usual, to make his experiments in, 
find, finally, to specify the results thereof. How greatly 
then were we surprised to find in a periodical publication, 
on the 2bth ult., and, consequently nearly four montha be- 
fore his specification became due, a surreptitious account 
of his ^atcoit crane, aecompanied by a wood*cut,^ and a 
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notice that his patent was not yet enrolled ; and. this, itri^ 
a view to depreciate his invention, to the utmost of their 
power ! 

Now» really after the great expense the patentee must 
inevitably incur, merely in the cost of bis three patents, 
not including the much greater expence, of constructing 
models and machines,, to realize his invention, we cannot 
but think that he has been most illiberally treated, and, 
not improbably injured, in the fair remuneration he natu- 
rally looked for ; and, in fact, we believe, that if he can 
but bring proof that he has lost a single order for a crane, 
in consequence of this misrepresentation, an action for 
damages will lie against all the parties cpncerned.in this 
premature exposure. And we ^ould ask, what right has 
any individual to arrogate to himself the privilege of con- 
demning an invention in this early stage of its progressive 
improvement ! ^or, even during the course of the fort- 
night we have been acquainted with the invention, it has 
received considerable additions, and undergone several 
changes in its construction, the natural results of |3xperi- 
ence ; and what farther improvements the patentee may 
have it in his power yet to make upon it, in consequence 
of his greater experience in its performance, it is impos- 
sible to say. It is surely too much to condemn a patentee 
on the first specimen he has produced ; and it has hitherto 
been usual, and indeed but fair, to await the enrollment of 
the specification, before proceeding to comment upon it. 
However, we now see that another crane, has since been 
patented by another individual, and the specification of 
which becomes due earlier than Mr. Wright's ; and we 
must therefore conclude, that the indecent haste in pub- 
lishing and endeavouring to condemn the former (me, , 
has been caused by a wish, if possible, to forestall it^^ 
the market. 

. Twenty of Mr. Wright's cranes have^ nevertheless, been 
ordered by the Directors of the West India docks, and 
are actually delivered there, and in operation. The dire^- 
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which may be traced lines as clear and well defined as 
those' made on paper wiih Indian ink; and also a solid 
preparation, which will produce the same results as the 
common crayons used by artists. Hitherto, it has only 
been possible to effect this oy forming a kind of soap, by 
the combination of fatty or resinous substances, with an 
alkali. This soap, when liquid, dojBS not spread as do 
grease and oils ; and when in a solid state, it has such a 
degree of consistency as to enable the artist to produce 
upon stone all the effects of a drawing. But as soapy 
bodies are, in general, soluble in water, and as the water 
with which it is necessary to moisten the stone, and con- 
sequently the drawing, before applying the printing ink, 
would destroy the drawing, by dissolving the soapy sub- 
stance with which it was formed it was found necessary 
to -find a means of reducing this soap to the state of a 
f^tty body, insoluble in water. This is effected by spread- 
ing over the stone, and over the drawing, an acid, which, 
by uniting with the alkali of the soap, reduces the latter 
tp the state of grease* This operation, of which we shall 
say more hereafter, is called the preparation. 

Lithographic ink, i( good, will be soluble in distilled 
water, which is capable of perfectly' dissolving common 
soap. It ought to flow freely from the pen, and not spread 
on the stone ; it must also be capable of forming extremely 
fine lines, and should be very black, in order to render.the 
work of the artist perfectly clear and distinct. The most 
essential quality, however, is that of imbedding itself firmly 
in the stone, so as to reproduce the most delicate touches 
of the drawing, and to afford a great number of impres- 
sions ; jn order to do this, it is necessarv that it should be 
capable of resisting the acid which is spread over it in the 
preparation, so as not to have its fatty particles either re- 
moved or altered. 

. A host of recipes for making lithographic ink . and 
crayons, hare been published, and scattered both in Ger- 
many andinFrance* M. Senefelder^ ki bis work, ogives 
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eight recdpts for making this drawing ink ; yet, assuredly 
he has not published that which he considers the best. 
We think it superfluous to give these receipts, as it would 
only serve to create uncertainty in chusing from among 
them, and especially, as we consider them all, more or 
less inferior to that which we have used for a long time, 
and with uniform success. It was after having tried a 
great number of compositions that we gave the preference 
to the following : — 

Lithographic Ink, 

■ Drachms. 
Soap, from suet, or tallow,-— dry ....... 30 

Mastic, in tears, ; ••.... 30 

Sod a, of commerce, 30 

ShelMac 150 

Fine lamp-black, • • • • 12 

. Soap made of tallow is to be preferred to that prepared 
from oil. But as soap is more or less hard, according to 
its age, and the dryness of the situation in which it has 
been kept, it must not be used in exactly the above pro^ 
portions with the other articles, without regard to its being* 
either moist, or dry. To obviate this source of error, and 
to obtain the exact proportions^ the soap should be cut 
with a knife into thin slices, and exposed to the sun and: 
air until it is perfectly dry; it is then to be put into a box 
lined with paper, and thus kept, in a very dry place, until 
it is wanted for use. The best lamp-black, which is the 
product of the combustion of resin, should be used. 

In order to melt these materials, a copper, or cast-metal 
skillet, should be used, which should be furnished with a 
wooden handle ; it will also be found convenient for it-^ to 
have a lip on its edge, in order that the matejrial maf pass 
more readily into the moulds, particularly when crayons 
are to be made. The soap is first put into this vessel, 
which is then to be placed over a brisk fire in a chafing 
dish; when this is well melted, the shell-lac is to be throwb 
in, which will fuse very readily; the soda is then to be 
added, a little at a time, and after this the mastic, taking 
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care to stir it with a spt^ul^, famished . with a wooden 
handle; lastly/tbe lamp-bladk is gmdualiy put ia, stirring 
it between every successive addition, until the mixture is 
CQcaplete. A very brisk fire is used, that the materials 
may he perfe9tly fu^ed. The shell-lac is apt to swell up ; 
it>ifl, therefore, put into the skillet gradually, that it may 
not boil over. When all these materials are well .incorpo- 
rated, they are poured out on a plate of cast-iron, made 
very^ warm, and rubbed over with oil, in order that thd 
composition may be easily detached from it. Before the 
mass is poured on the plate, ledges are formed around it 
with pieces of wood, which serve to prevent the mass from 
running off, and enables us to preserve it of au equal 
thickness throughput; when these pieces of wood are re- 
moved, the composition is to be cut into strips, by means 
of ^ knife, which should be guided by a straight jruler; 
this must be done whiUt the composition is warm.. little 
atioks are thus formed, similar to those (^.Indian ink ; it 
woAild, however, be more convenient to.have moulds, >in 
which to pour the compositipa. 

Many who ha^e written. on the .subjeet of litho^aphy, 
have recommended, not i merely the melting, but the .partial 
httining of the materials, with which Uthographic. ink and 
oeayons are to he eompiosed:; but this k. a bad method,. 
Am^ |t i$ impossiMe,: in this way, always to obtain tins 
satae c^mbinatioad.; as «ome^ portion of the material ^woddi 
thus be wholly desi^royed. The mieans of lOiMaiiiing .gcml 
inik, must depend on the nature of the materiab,. and i upon 
their being duly proportioned to eaGh.othec;:and to ftc- 
eomplish thei^e ends, it is not. necessary to have reeonrse 
to colfibusti0n. 

.The ink of whichriwe are about to give the oompesitiim, 
is used either with the pen,, or the camel's hairipencil^ fsm 
writings, dotted, aki^daquatinta drawings, those ofamisMid 
aharaGter,i or thoseiintendad a^imitations^of wwod>>dViOth<v 
eagra^dngs. ' ;.. . n ...... . .'. li'vn i; .. 

,. — ■ ! * " 

■\., , : a ■ . It. '..;;.. . 1 / . - .' .... y. ..... i 'i ..■.'.■ 
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Autographic Ink, 

We proceed to describe, practically^ the process for 
preparing the autographic ink, or that kind, which is suit^ 
able for transfering on to atone^ the writings, or drawings, 
which hp^ve been executed on paper, prepared for that 
purpose. 

This ink ought to be mellow, and somewhat thicker than 
that used immediately on the stone ; so that when it is 
dry on the paper, it may still be isufficiently viscous, to 
cause it to adhere to the stone by simply pressure. Tho 
following is the manner of preparing the ink :-— 

Drachmt* 
Dry soap, -------------- 100 

. , White wax, free from tellow, ----^, --- idiO 

Mutton suet, -»----------- 50 

SheH-luc, ----- 30 

Ma<ftic, - - - - 60 

Lamp-black, - 30 to 35 

These ma^terials are to l)e melted in the way we have 
described for lithographic ink. 

Autographic Paper. 

The operation, by which a writing or drawing is trans- 
ferred from paper to stone, not only affords the means of 
abridging labour, but also of producing the writings, or 
drawings, in the same direction in which they have been 
traced ; whereas, when they are executed immediately on 
stone, they must be performed in a direction opposite to 
that which they are eventually to have. Thus it is neces- 
sary to draw those objects on the left, which, in the im- 
pression, are to be on the right hand^ To acquire the 
art of reversing subjects, when writing or drawing, is both 
difficult and tedious; while, by the aid of transparent, ^d 
of autographic paper, impressions may be readily obtained^ 
in the same direction as that in which the writings or th^ 
drawing, has been made. 

In order to maki9 a transfer on to stone of a wxiting,-^ 
drawing in lithographic ink, or in crayons, or an impres^ 
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sion from a copper-plate, it is necessary, first, that the 
drawing, or transcript, should be on a thin and flexible 
substance, such as common paper; second, that it should 
be capable of being easily detached from this substancie, 
and transferred entirely on to the stone, by means of .pres- 
sure. But as the ink with which a drawing is traced, 
penetrafes the paper to a certain depth, and adheres to it 
with considerable tenacity, it would be di£Scult to detach 
them perfectly from each other, if, between the paper and 
the drawing, '^ome substance was not interposed, which, 
by the portion of water which it is capable of imbibing, 
should so far lessen their adhesion to each other, that 'they 
may be completely separated, in every point. It is to 
effect this, that the paper is prepared, by coyering it with 
a size, which may be written on with facility, and on which 
the finest lines may be traced, without blotting the paper. . 
Various means may be found of communicating this pro- 
perty to paper. We will give a preparation, which we 
have always found to succeed, and which, when the ope- 
ration is performed with the necessary precautions^ admits 
of the finest and most delicate lines being perfectly trans- 
ferred, without leaving the faintest trace on the paper. 
For this purpose, it is necessary to take a -strong, unsized 
paper, and to spread over it a size, prepared of the fol- 
lowing materials : — 

Drachnii, 

Starch, -- 120./ 

Gum Arabic, ------------40 

Alum, :----- 21 

A moderately thick paste is made with the starch, by 
means of heat; into this paste is thrown the gum arabic 
and the alum, which have been previously dissolved in 
water, and in separate vessels. The whole is mixed weH 
together ; and it is applied warm to the sheets of paper, 
by means of a brush, or a large, flat, hair-pencih The 
paper may be coloured, by adding to the size, a decoction 
of French berries, in the proportion of ten drachms. After 
having dried this autographic paper, it ii^put into a press. 



On lAtlwyi'ophy. 389 

to flatten tbe sheets; and they are Biade smootb. by phi- 
oh]§f them, two at a time, ob a stone, aiitd pajSH^g tbem 
under the scrape? of tbe lithograpbic preas. 

If, on trying tbis paper^ it is foi^^d to bave a tan^eitcy 
to blot, this inconveniepce may be remedied, by rtlbbii!ig it 
witb finely powdered gani sandaracb. We give beWw 
anotber recipe, wbiph will be faund equally useful ; and 
wfaicb has the advanti^ of being applicable to thin paper, 
which has b^eu sized. It requires only, that the paper be 
of a firm texture :^— » 

Drachms. 

Qtm trtgftcantb, 4 

German glue, -.----^--.-^-^ 

Spanish white*, 8 

Starch ------ 4 

The tragacanth is to be put into a large quantity of 
water, to dissolve, thirty-six hours before it is mixed with 
the other materials. The glije is to be melted over the 
fire, in the usual manner. A paste is made with the starch ; 
and after having, whilst w^rm, mixed these several ingre- 
dients, the Spanish white is to be added to them, and a 
layer of this sizing is to be spread over the paper, as 
already described: taking care to agitate the mixture with 
the brushy to the bottom of the vessel, that the Spanish 
wbite may be equally distributed throughout the liquid. 
We will hereafter point out the manner in which it is 
necessary to proceed, in order to transfer writings or 
drawings'. 

We must not omit to notice two autographic processes 
which facilitate, and abridge, this kind of work, when it is 
desired to copy a fdc simile^ or a (^rawing in lines. The 
first of these methods, is, to ti;aGe, with autographic ink, 
any subject whatever, on a transparent paper, which is 
free from grease, and from resin; like that which is known 
in commerce, by the nanie of jpopier vegetal; and, to trans- < 
fer it to stone^ this paper is to be cover.^ with a transpa- 
rent size; thik operation is very diffieult to execute, and 

* FiHeljr wasbeil wltitin^. — Editor. 
VOL. I. U 
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ra^niiM^aab •address, m oeAaeifaomJe-o€^ihe<'greihiten' 
dAD07'irbieb4lu&|>ap«ii:hab'40J cockle,, or -Httnhl«|i-Yli«%iit 
is'wetted. Ore^ fmt^tiities >iri]l 1m found fironir u^ilg'Aissnie 
paper,' impr^nated witb « fine ' Mhite .wirjtubii miis^bf 
vanis axed over; <-Iii' tlie 'seo(nid-yroceB9i"1rait3p8reDt 
Inrretr fdrmad 'of ge\atiaj<or^&iitjglae.l .m&^mplvj^s 
•ad- the desigtf is traced oa tfaeiiitiwiltitb6drjh^oiot.'SQ;BS 
IbmBkese iacinon; theae tnMsei are- to be fitlediaiQi'Fitb 
•otogn^c ink, aod thenoe tran^«ned. -We' iriDi d^r 
scribe, in their proper plitGei, tbeae processei, ^asu well'DS 
ihat 0f traruferring a lithogriiphic, or n eopper-pl^ bUr 

(To it eoniinutd.) 



^liXXXVlllJ— On tU causes of tkt indde^udfe protec- 
tion afforded by Lightning-rods in some casts, and tne 
■ means of insuring their perfect competency : also^ ar'ifu- 
tatipn 6/ the prevalent idea, thai Metals are'peca'/i«f'/j^ 
''■"aitractive of Electricity. By R. HaRe, M-'I*.', J^ro- 
Jessor of^Cfiemistry in ihe University of'Pkn'niyi- 

IN some of our Americiin newspapers, a letter fiaJi''W^6 
lepiiblished from the London" Time8^"'c^cuWtey, iH'l 
conceive, most perniciously to lessen the confidence ^ttle 
hYic in metallic conductors, as a 'means of ^6t4citfHi 
,„^ainst lighfning. In common witbmany other'^^ViOTil', 
tbe autbor of tiie letter appears to suppose, thit 'm%rats 
are ' peculiarly attractive of eleciKcity.; ''tfn'cl''ibPirS'''tSlif, 
wh^ii a metallic rod is attached t'^'aho'ti'se 'or '^fat^V^ ^5- 
cfiarge of electric fluid may be 'inAuc^'d''fr6'n? ii^cftW, 
.w 61 en,, otherwise, woiitd not li'ave been symCIenny ne^rto 
enjaii^er i^e jpremise's'.' Wothmg in "iJiV'opfnfl)^ ?^U°B? 
'^ore'erroneous {nan this nouon.' TTi'e'irum is,."Th4TTiffi 
eartb an^ iti'e tfiunde'r cfoudg^teing 'iri^ dppSsi^? Iiifilrft 

states' tfie electric fluill tend's to pass' from one loTneTTOer, 

-in;-i-' r.j ^>^-,•■. ''. -i, , .1 .;. r , J/ ,ii.i ; - ■jin'iijjiJ teci.-gu noil 
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in* order ixy restore the ^({uilibrlum. Tbe, atmosphere be^ 
lug a noD-*6ondiictor» through which a discharge cannot be 
aoeomplished /without a forcible displacement of air^ any 
solid body rising above the earth's surface, which may be 
more capable than the air» of transmitting electricity, is 
made the medium of communication. Metals being pre- 
eminently capable of acting as conductors, the transmission 
ef electricity is made through them with proportionably 
^greater facility. Yet they do not attract it more than 
other substances similarly electrified. A glass, or wooden 
ball is as readily attracted by the excited conductors of ^n 
electrical machine, as a ball of metal ; and as much more 
than a metallic point, as the superficies of the ball may be 
greater than that of the point 

Nothing to me appears more unfounded, than an idea 
lately suggested, that the attraction between a ship and a 
thunder cloud can be increased, by the presence of a 
pointed metallic rod, surmounting the main mast. 

If houses, or Tessels, have been struck with lightning, 
while provided with conductors, it is, in my opinion, owing 
to the conductors being improperiy. constructed ; or having 
no adequate connexion with the earth. The power of 
finy body to receive an electric discbarge, is dependant on 
the conducting power of the medium in which it termi* 
nates, no less than upon its own. A metallic rod, held by 
a glass handle, or entering a mass of pounded glass, or dry 
sand, would not be more efficatious as a conductor, thian 
a glass rod similarly situated. If terminated by an imper-* 
fe^t conductor, as for instance, by earth or water, its power 
is reduced in proportion to the imperfection of the medium 
thus bounding it. This influence of the media, in which 
i^onductors terminate, has not been suiBciently insisted 
l^poQ, in treatises on electricity. I should not consider 
«^ meiallic rod, terminating without any enlargement of 
^^fac^ in the water or the earthy as an adequate protec- 
tion against lightning ; but were such conductors to termi- 
nate in me^lic sheetd, buried in t|i0 ^rth;. j(xr iniQi^ildl in ' 

u2 
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the seo, br^ by a oonoexiMidalyimadewxIb the ir6irpipe9^ 
with which par city ia watered ; or the c(lpp^> wkbtwhijeh. 
ships are generally sbenthed, I should haVe the imoat per^ 
feet eonfidence in their competency. 

It' is not only important that the poiala ti eontaet be- 
tween the metallic mass^ employed to afford Ugbtntiig an 
adequate passage^ and the earth ot water in whieh it ter- 
minates, shoald be so multiplied as to oompensttte foi^ the* 
inferior oonductiiig powers of the eatth' or water; but it is 
aliso necessary that the conduciing rod be asoai[tiiiaei»i»i 
possible. When conductors are to be statbdary^ as when 
applied to buildings, they should cossist of pieces screwed 
together, or preferably joined by solder, as well as»by 
screwing. Where flexibility is requisite^ the joints sho«M 
be na^tly made, like those of the irons in falK^top carria^^s; 
and should be rivetted so as to ensure a dlose. eonftaet a(t 
the juncture. 

la all cases, the ordinary, but important ptecavrtkmv of 
dbaviBg the end terminate aboye^ in a. fine dewi point, 
should be attended <to^ Where platina tips caildet be bad* 
multiplying the points, by splitting the rod ifito, a famiAr 
lOation of pototed wires, itoay compensate fof the dinur 
nished conducting pow^r, arising from it.: 
; . The efficacy oi the point, or pdinta» is,, how^ver^^depep- 
^^ntii^on the continuity of the conductor pf which JL ha^^ 
^d^ready spoken: since it is well kn^wn, tbat^ if appointed 
rod be cut into par1$, so as to produce iateryaliSi bounded, 
by blunt terminations, its efficacy will not be much greater 
tboA i|it had no point; because the fluid wills iu, tb^t; case, 
pass in. apcu'ks^. instead of, being, transmitted in a cuii;^(). 
I^ is on this account that I ob^ttto chaip.s, ovipd^joii;!^ 
by loops, or hook$ and eyies*. Tfao; error of supposingitb^ 
a metaUic rod, must be mor0 capable of attracting ^^hft 
tricity injuriously, because of its knowa WQfid^rfol 9^^ 
m transmitting it will be evident, when, it isopd^st^^ 
that the only difference between mtBtals^snd Otl^rf,|M)diM 
arises fyomihe sicpertor power -of iimk%^mi(ikmi> nJQ^^AI^ 
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vtheti by a defective ootnmuDicatioo with the earth or se^; 
the ^^acy of the metal, as a conductor, is diminished, or 
destroyed, its influence ov^r a charged cloud is propor- 
tionably lessened. It foHows, therefore, that so far as it acts, 
its action must be beneficial, unless its lower termination 
should, by an inconoeiyable degree of ignorance or inat^ 
tention, be so situated as to render it more easy for the 
electrical fluid to leave tfae rod, and pass through a portion 
of the bouse or vessel, than to proceed 'by means of the 
irod, into <lbe earth or sea. 

' Thus Biidiman was killed by a conductor which he em- 
ployed to receive electricity from the clouds, and to con- 
vey it to an electrometer, necessarily insulated: under 
these circumstances, the head of the Professor being about 
a foot from the conductor, he became a part of the channeA 
t>f commuuioation with the earth. Had the apparatus be^i 
surrounded by a cage of wire, and this duly connected 
%ith a tnetaUic rod, soldered to a sheet of metal buried in 
-die earth, Richman might have made his observations with 
perfect security. That with due precaution, experimen^ssi^ 
analogous to his, ai'e not ptiodoctive of injury to IJle^<(qpe- 
ratp^, is rendered evident, bj the subjoined quotation, &Mi 
Singer's Electricity. 1 ; ^ 

I Ttm^ premise, that the apparatus, by meai^s of ^ftieh 
the phenomena alluded to were prodtibed, consistefd of a 
%ire a mile long, 'Supportcfd' and insulated npM ^very thigfc 
i^otes, and tenninating in fbe hodise^ ^the eleetiicaUj A^ 
*rew Crowe, Esq. ^^^^ 

'^ The approach et a charged cloud, produces sotnKetiDi^ 
positive, and at «thMs negative (signs at first ; but what^ 
ever h6 the oxi|^ail eb^acler, the effect gradui^ily itt^ 
^ei^ases to a certain -eitteilf, then decreases and disappears^, 
atid i^ followed iby 4he ^iippeat&atoe of the opposite sign^^ 
"Which j^diially e&tetfd tey<>lldlihe€eri^rinaxil»utn,'€h^ 
'decrease, teraiinate, and are ivgcdft fdUdt^dby the origfinai 
etobtricity. These alteratioiis are sometimes numeroiit, 
fnht aife move or l^ss' rapid on different occasions ;' Ibejr 
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nsaally increase in intensity at each repetition; and at JasK 
a fall dense stream of sparks issues from tke atmospheti 
rical cond actor to the receiving ball''^, stopping at intervaJbk 
but returning with redoubled force. In this state, a strong 
current of air proceeds from the wire and its connected 
apparatus ; and none but 9 spectator can conceive the awr 
ful, though sublime effect of such phenomena. At every 
flash of* lightning, an explosive stream, accompanied by a 
peculiar noise, passes between the balls of the appafat«u$, 
and enlightens most brilliantly, every surrounding objeeli; 
whilst these effects are heightened by the successive peal^ 
of thunder, and by the consciousness of so near an ap* 
proach to its cause. 

*' During the display of electric po^er, so awful to. an 
ordinary observer, the electrician sits quietly in front of the 
apparatus, conducts the lightning in any required direcr 
tion, and employs it to fuse wires, decompose fluids, or fir;^ 
inflammable substances; and when the effects are. too 
powerful to attend to such experiments securely ; he 4oa- 
aects the insulated wire with the ground, and transmit^ 
the accumulated electricity with silence and with safety/' 



'JLXXXIX. — On Facile Means of procuring BeoMtifid 
Objects for the Microscope. By the E&lTp.R. ,.i - 

Tii£ Editor, in June last, brought home from a pond in 
the neighbourhood of this metropolis, a bottle contaimig 
water abounding in animalcula, and having plenty of the 
leaves of the lemma, or duck-weed floating upon its sur- 
face. This he put into a vessel of white Earthen -wi^, 
of about four inches in height and in diameter. This-v^ 
sel he placed on the cill outside of a window, and ever sk^oe 
it has affbrded him a never-failing supply of living ^mudi 
most entertaing objects for his mictoscope. )('> 

At first, the stems of the lemma were surrounded by 

* That is, a ball cofflmunica^ng with the earth by- an ade'qaate meClUie 
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ntm become JinesLjAy\tmxkspxn^ii Jaiidritiieiils9lveiii^ri@(P||^ 
beattttfU objectaforrtbcf ]Uoifol^ope;r> im^'^ r^^^ J j)i>,'* hit 

tbeirwdbivof tbe featherilell upoo4b6 smaller eud^^^i^ir^i^fq 
qttiU;< frcmi^lvJaicfa the^remaiadec of >tbe *webs on bothr ^^(^ 
biEid' 4)681^' stripped Off/ tod^biph tbfts tbiis»^£»Fmed 9<ti9l7 
c<^vi8fii0fitikiDd (if flat peneiK and laying it'^poo^ariip ^ 
glass balf an incb broad, witb its undersidt^jsipparmodU j^ 
giaf^ 8)ip4iaviiig preriotisty biEid ^ sort of «hallo9f mfAlDd or 
^Itraised tipon it; iu tfae middle part iDf ity -by Jbea^tiiigf Ib^ 
gId3S''tiil it would flielt^a'stiok of sealiag-^wax^ melted ai^d 
di^wn to a fine point previously, and tben drs^wing ltfiid$ 
^ei*os$^it in two places, at a proper distanc^vapa^tV wjitb ti^ 
seaUng^waCt, andedntiimitig- tbem along eack^siite^iibuf 
^i^itig ai9 it were^, an e^oeddingly sbalhyW' kind df pondk 
but which, ho\<''^*V€^i<^ is futty 'adaqaate to 'tbe^lfufM^cd^pl^y 
of tbe various interesting movements of tbe animalculae. 
More water from the vessel was tEen added, witb tbe help 
^»f the -feather^ and Ibe^whclfe was eoviiflied i94tb>^£$;!^s|i[g|l 
slip of gla^d, less than tbe tweatietll^art'o^ do inpklQtbick- 
nossv and thus the wholecwaa r^nflered^ copvfp^ftlly^pjp- 
^pi^eable, and placed lupon tbe stag^. of jtben^i(^«S9i?pe,J(]^ 
•inspection.' . .«■ .- . /,'; .''. ■ v, ,. -■.^,.!- • . d;- -^-iuy^ 
.M)Iu;soiDe of .4ihe Jbrgeu c^lsf fprmq^ iqr tt^fi^ l^^^i^^^ 
wheel-animalcule; takeS; up i^^abo4e>JL0djbs 9l|^n ^iP? 
fwnd. 1$ considc^alifle ,nimiibera* ., TjLa otl^e^rif 9fJ ^^^ ^Wi?^ 
.^fla^tiei^of the hell-polype apdf)tbepr^ wijl al;w|^xsf.b^ fff^p4» 
huad we hav!€^ fbeiG|^entljr ^WA that; b^^tifi^ M^^^l^^fif 
termed tbe Protqus^ % jB^ker,^ fV<^ ^t^ Wft4s^%^^ 
^ Changing itft form,-with)|its,^ve9ad^lj)^ i/^g^ffk^]^ay- 
ing in an infinite variety of directions with great swiftness. 
Other smaller kinds of animalJulae, in great nuinbo^i^^^e 
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aim) (wmd ^^iketmg to tfa» leaves of the lenina ; mod it 
juus, be3ide8, the valuable profierty of .keeping the water 
f&ckcAj f/cegb atad 4w«et, whilst it retaioe anv .porlidD of 
ite green tiats; in short, k is highljr deainMe f«r' «¥firy 
j^oprioitar of a microscope^ who .wouM wish to ^noore a 
^aat van&ty <if ioterastiog oh^ecrts id .eoostant readiaew, 
to adopt a similar meaaa of obtatuiiig tbsn. 

Oa ejcamkdag the stems of seme ioweni wfaicli had been 
atandiag ia imter a £ortiiigibt« and werfe fast in that fitate 
^rbeo itliey ai^e oedinarilj >Chf own Away» the Editor tlioagi»4, 
T^Wl ^i^ mmow^n ^ouM U^sl yroWblir £t theis for ;dis- 
l^a^iag ik^ ad9)irable is^ni^tur^ ^ tk^ir \miek w4 l^ves, 
J9mi f^HVwAk^y h^ ft^ ^Mi^ 1^ tl»9 :lei0^y sMUiering iau> 
tPiIagi0O4^s iMjtt€^» ft^ioh adhered to the stem .#f a stock- 
fgilly^fRT^^ pnd plaoii>g it between two glass jdipSt w^I 
;w^tie4 ^ith wateyr om their ipsidep J^ the help #f ^he 
ifeal^ber^ (be repeatedly oip^ened and oloaed the two* glapseis 
iijf mising jtlv?ir oppp^^ ^ga9> and tbas sueeeedad w 
li^^iitf Ih^ .w^tor jto pain repei^Aedly otrer ^ad aD|<Qt^ 
^^^ iniupxl^gjino^ ^IM^tter, HUd ^s waah #^y itbe mkhib 
f{9Jkd)le iparts erf* it) b^ §ho fteqaentiy wip^d ^wiPf the 
^^bid W^ter^. and supplied fif^sb; aipd ^t length, ^pa 
(ffi^eiQl^qig 4he /fuwajmog laore sotid iparts^ wfH flofl^ 
)1yM^ W^'Aex bjpl^^oen the iWiO ^ii^m 9iifis, m the laode 
pojoited oait to his DOtise lal^ely by tk^ celebrated Pmitfeis- 
aor Ammu he w^a mach gratified io £ad that bt "Wia^ for- 
fMshed wiith ^a most Jbeantiful display of the ;eufiotis Ji^al 
or helical si^p veiisels of the leaves, the punctuiwid mi^ 
yiiN(«ate»' ithe' 'Skiffs 'm( ikiti lejaires, Him SongitadiBai fibiree of 
^e ibank, and, vhich ^was mofe <sar{>r»ing, the eKoe^tliiigly 
Mii^^r bfftrieib^ biirs« or li^mn of tihe ^iRot^ aliU fN-e- 
fffpri^s iaf tetr r$li Hkn^ ^ipaparatM»a^ isas|uD|r» *8qs- «^' lor^^al 
^tip^qrfiijj^ry; fo«fa, #s 4»tely piibliibed by fis. ^ 

, f^ Ifowild^ft #Werly y#te to tfttt0mpt, by lie empl^ymwt 
ff^c^ 4»arsf ii^r^iA^iilM ^s the })wiy^s» soi^a^, Ufif>0dle9, 
Si^. m^ly ^jG^d f^b M;wiQi»l piQim«^pe<^ tp >pnpd<i^ ^|i 

display of jtjbese d«%at^ p^jts 4^ .^ ^V^l to th^ aho^ve ; 
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mod 4he giseat ease with 'wliich k was .accdHij^ihed k not 
itbe least recomaieiMlatioi) in its &v»ur. 
X Heeent leaves -of pkii4s, of a r^her «accal6at kind, 
anajr, by. a treat^iMM; somewbait «iniUar to the aboy«^ and 
by slidiog t)i« 4>ne slip of glsuis oyst the otfier, ako be 
aiade !to appear be;^ii!ti£ttl objects fer 4he miorosc^pe, par- 
ticularly in their upper and uode^ ^sldns^ which are thus 
freed from the pulpy maljteir x^ontained between them. 

Is our Bmnber for Augast last we stated that we had 
Arsit pointod out to the notice of Mr. R. Carpenter the 
,be^utiful|y ternmiated iiiinttte bairs of the lanra of a der- 
^H^^tes^ figures of which, on a hjighly magnified scale, we 
^s4a^ gave ; and tkait Wfs also dineetipd the attention el* Mr. 
J. Ciirtbbert to tbe sane object. Mr; CuChbert has since 
IKieAtianed to the Editor, that «K)me of his friends have 
f^ou^t that bis smaii Ainici's iiefleeting microscope was 
incapable of shewing these <Ajeets, from the manner in 
wbifi\k ^bat state^a&ent was drawn «tp. Now we must say 
i^bat the Editor had AOt the least idea that such an ibfer- 
jmo^ could be drawn, as, «n Ihe contrary^ he had viewed 
(tWse ob^ts himself in Mr. Gutfabert's mien^scope. AFl 
tb^tt the Editor jntended to state being, that he had dis- 
A^vered them with his Varl^/s single mii^osco^e; kud 
<i6rst poin^ tbem out to the notice of Mr. Carpenter arid 
.Mr. CJuthbert '^ ' 



JuXXXIX--^/{wari:^ iqxf/^ WuUr- Wheels, ^aud upon 
sov^ prevj(4linjf error$ resp$4^ing th$ ^pptke^ttQn ^' 
, Wflter (IS a Jdolivfi Power '^. 

I #yjPl?!08fi that at the p^sent tday no man, irbo fn^esses 
t» be capable of dkecting the constructioB oC a watbr- 
wheel, or of esiaimating the amownc of a wtfter pow^r, i^ 
i|^prant ^ the fact, ^that water fails 'through -». distance 
^ #bout isiaDtoe^ £s0t in the finst «eoond« ficit I suspect 
jl6^"-^mmy mbe -assnne ^ke Blbmte 4}uiAificatiods do not 

• ^Fro« the *FrkBfcfei Jiyttrnir^. 
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know' tfa^ Tfttio of iticrease^t either of i tb«i diTtbnetioratbaD 
velocity. I have drawn^tbiff o6iidlu8ifm/i*iibt X3ki\yi'4rt)dlS^ 
ooOTersatiens with sev^efal'^ ^riiatioflll engieeerB;: GMiBfaii^ 
from essays .published hk* oiirsoientifio jotirays. ^Asadn^ 
instance t>f this latter;- 1 will- seleetv^ibtiits.' cow^vmietm^vB 
K^ference, * an article on water^whldels, ^uMiriiedKid'^Jtbkt 
Journal (vol. i, p. 103), wfaioh ' being the^pretdiO^oM^fl iP 
practical engineer^ and. having passed -the iHspei^tiontif^ 
scientifio eommittee, may be 'considered cm corrtiboratiH|B 
my codimencing observations. 4 In the third pmragrapii^of 
that article is the following sentence : " As a falling bod^ 
Walter descends at the speed of liearly 16 feet in thelflrst 
second ; lind it will^appear evident/ that if a water-%to#k 
iB< required to be so driven, that the water with which it-'tf 
loaded has to d^cend 10, 11, or 12 feet pdr secdndv^ at 
which rates wheelb^ are generally oonstraeted to wotlff; tfaSi 
a very large proportion of the power- is lost." > - -- imm 

Here, in the first place, we find speed, or veloeky, Jton^ 
founded with the distance fallen in the first secoftd,^wb^t@^ 
ds'>the ktter is 16 feet, ^uid the former' is acdelerMed^ 
fi^smi DOtfaiiig a^ the commtencemiBnt^ to^d2 feet per' «e^^d 
ddt'the^d* of the:first second ; so that ibis part '6C tbei^H^^ 
tedcei toAv^s, stri^tty, * no <ifitlelligiblef mednin^. 'itf ($4^ 
nevertheless, made a standard, by a^ ibooiparisd^^bettt^^^ 
iHiiish, and'oihy given veloctty of d ^ater-'Wheei, We fere? to 
ifit^r thelosl^ lif power sustained thrptigb excess of spi^^d^ 
iktM; itt'tb^'cas^ of a wheel whose velocity k 10^ 12(htfi 
peffisiEiCMd,^feomp«uriri^ the^e'Wntnberi» with th^mysferi^ 
nUttitei*!©, the^wriier coifichides;"*^ «fet a v^ry'lSargiJ-^i^O^ 
l^¥ti<>n of the power ik lost.'' T^he height '6f the fall iWBc* 
k^ieatestbei whole ahtioiint -of the pdt^€^ is Mt l^el^ii^tf^ 
but? « idurely^lo iMitn^te ' ihe^ piH>portfotl'%etw^6n * t dt^fin^ 
part and an undefined whole is impoi^sibld. ''' - ^' ^o iJ^'^ 

The vagiiy iqpp^ebiatioii^ of frrst prinioiipW, ^tHaA^b^Im- 
pike to this 4^rlte#i is^esthibited oo^Vnsivety in^tii^ctei^f 
tomai^ >on^i^rtrih«^tablishmeiits' whieh iie>^^^ 
At the corn-mill on ^he^Rartton^a^well as the flour-mills 



OB:'the Brandy winev . he reptesen1» tbe fall of water to W 
90 feet^ ike diameter of the wbeeU /about 16 feet, and the 
speed lof I their skirts about 10 feet /per second, worked by 
a bead of 4 feet ; from, which he draws the deplorable coi^- 
dusion, that ^'in all these estaUishmejEits there'Js not ob-> 
tained 50 per cient. of«th)a>power of the water i}sed*"- »But 
^ little simple arithmetic will furnish the propri^rs .of 
these mills with a more. satisfactory! aecqant^ and perb^fNa^. 
prevent their incurring tbe^ expense of a new^aixangemei^ty^^ 
with a view to^^feallsing^ the last 50- per < €eatw of theil^ 
power.., .•■? >. •■ ■■: :)uL 

The velocity of the skirts of the wheels is 10 foet^per 
secodd ; this velocity is acquired by water in a deso^at of 
18| inches*. But the water issues upon the wheels frem 
under a head of 4 feet, under which its ettueot velocibjTots 
16 feet per second. Now, although the wheels, are nc^ 
much assisted by the impulsive power of the water ^striking 
upon them with a velocity 6 feet greater than their airn, 
yet they are certainly not retarded by it, and therefoDeiOa 
no ground can we make the loss more than 4 fee^, w^ic^ 
nbut.one-fifth of the whole power, or fall of .20 f^eti^ Im^mi 
ing^ four-fifths as the proportion of the rpoweiTv eSisctklf^\y. 
applied, instead of less: than one-balf„:.as asserti^ in.otibe 
article under c<H>sideratiQn.;: ,, . r. r i «'it'i j/ju 

Our water-works at Fair Jdounl. (Philadelphia lt^ii^b 
so justly excite the pride of rour citiaenSi and theur gf^^ttii 
lude<to those public spirited individuals, torwh^Oi^iiMb^'f 
pirise and skill we are indebted for them« come jaeidt' into 
review; but as bis information oa some importnliti ppiftjt^ 
in this case is incorrect, { need noti eater<^ntpr an e^aWT 
nation 'Of hi& conclusions ; I wiU> bowevev^ venture to ^kS^ 
«i^y< owii views yon. the subject of tha economy and' applipsH 
tion of the power consumed. ^ , :i! ,h m ;> b .J^^ nc;*, 

The. head and fall^fitiiugh. tidejis 6^?t 6 iu^hesy ithe 
wheel at this time wading 2 i&et iiki tbo'tidie^MMrhen^tho 
^de is oiit, it:ia8 feet 6 inches, and as l^itide rifiiip§ aa4 



SOD Remarks upbn W^ier»u>hml^* 

firils abouft "6 fe^ Owice in ^ faowHrs, Z auppofie liie* wbedi 
Voade^ tnore or leM, for ftbout 7 or 8 hoars out 'of evoitf 
!S4, i vAW tiierefore taike the «verag^ head a^t fati U>i4it 
6 feet. 'U-. ; •' ^ 

Tho voloctty of the ckirts of the whiaeU is alhout Hi fiset 
per second, idiich is dae to-a faU of 27 feet. The iwatar 
tssaes upon ithe ivheel from under a head 4Kf i2 iaches^ 
Its «4iuo»t velocity is theiieforo 8 feet tf&t seecmd ; 4»iitih^ 
^ireedon gi^en to it by die form of Hbe apentaiie ibvoBgh 
which it issues is at an angle of aheot 46^gve«8 with Ae 
breast of the wheel ; of course its velocity, in the diaeeliMi 
in vfhtifh the skirt of the wheel moves, icannot t>e more 
than &i feet per secood ; buf; as the wheel moiv^s «t dthe 
rate off i& feet per second, it nast expend fiWino of its 
power in impressing its jw/m velocity on the wator'**^ ^ The 
^(de loss of power maq be -eslmated thos :t-'Ti»e j^eilocitjr 
jof the wheel, 13 feet per Becond, ss acquired hy ««ter >sa 
faMing 27 inches. The water issues on the wfaeei from 
mider a head of 12 incbes. l\be velocity in the requk'ed 
diveotioa is bh feet per second, which is due to a fail of 
5t inches. The difference is so much lost, viz. 6i inches. 
Totail loss, 331 inches. Or tbas :— ^'fhe velocity iof the 
wat^r in the required direetioa is that wbidh is dne to a 
fall of 6a inches. Immediately on strikii^^ the wheei, it 
receives a velocity 4diue to i& Ml of 27 inches. 'The 'dif- 
ference indioates the power expended by the wheel in 
giving it that velocity, Si^ iocfaes. The water comes on 
the wheel, below the surface of the dam, 12 inches. Total 
loss, ;as befoYe> 33^ inches. - 

Th^s it appears, that of the whole power expended, ^one- 
third is 'ldst;^by the excess of the speed, ^^nd the maimer in 
whioh the water is introduced ii:^to the buckets, aod two- 
thirds are effectually applied to the work. 

The height through which the water is mised from the 
dam to the reservoir is d6 feet; the water which raises it 

* Every vijutor at Fair Mount mu^t have noticed the noiiie produced by the 
percussion of the floats of tfce wfieels upon the water enteHtnl^ th^ buckets. 



falls 8 feet ; therefoi^, supposing that all the power could 
be effedtnally used, and no. loss siistained on account of 
leakage, friction, &c. 18 gallons on the wbeds^ descending 
6 feet, should raise! gallon to the reservoir 96 feet; 
whereas, every galkm that reaches the reservek costs an 
expenditure of between iSO and 40 gallons front the dam. 
Suppose the fe^erage expenditure to be 36 ^Ilons to raise 
1 gallon, then but on^third of this power is accounted for 
at the res£lrvoir ; and, a& I have shown, that one-third is 
lost by the excessive velocity of the wheel, &te* ; the re- 
mdning one-third must be charged to friction, leakage, 
&c. This last third, hoVTever, is one half of tire effective 
power. 

I have ihade a calculation of the distances ^tid velocities 
attained by fiilling bodies in various ^acti^nal parts of a 
second, which is iiert^ introduced for the inforxBation of 
those practical and theoretical engineers who hc.ve avoided 
the labour of doing it for themselves. 

I have proceeded on the following established data, viz. 

Heavy bodies fall tbrougfe a distance of 16 fe^tm the 
fii^- second, at thie :end of wlucb they have ac^vniteii ^ 
velocity of 33 feet per second; the velocity. in^r^^as^^iisr 
the times^— the distance iaereases asv the sc^u^res o£rlbe 
times. . •' .■•.•■•; I. !h.] 

THE TABLE. , 

Veloxiity attained 

Fi. tn, i^v /«. 

|-12$th. of a second Q 0,Ac 3 



:#-l28t&* — OjJ tf 

3-128tli» — 0^, f /Q 

4-r^th< — oS Id 

5-itoeh* -^ Of 1 »• 

6Tl28tha ^ Of 16 

7-128th8 — of id 

2«32Rd« — »0 Of 9 0" 

3.32nds — U 3 



n 



d^32iids — 4j^ 5 

^-i^2nd8 — 6} 6 

If^gndfr i- b ^l ■ *' 7 Of^ 

1-ith — . 10 8 

t^ndt ^ 1 2| '^ 9 0' 

-.f.-.A^U^Vh'i^nM:.- .— .1. 6f .. ,:. 10 0. 



•ij'.-.Ai"; 



9m 



SUmwHtsMpon W^Usv^mheek* 



< . 



of dciCCBt* 



11^2ndt — 

12.S2n(U — 

13-S9nd8 — 

U-d2Ddt ^ 

15.32nd8 — 

one^balf — 

17-32nd» . — 

18.22nd8 — 

19-32iidt <- 

20-S2nd8 — 

21-82nd8 — 

22.S2iida — 

2a.32nd8 — 
tlu^^fonflh* — 

25-S2Dd8 — 

2«.32nd8 — 

ao.a2iid»t -^ 

Sl-SSnds ^ 

Ifleeoad — 

2 s^cc^nds — 

15 seeonds — 

aOsecpady — 

one mintite — 



Distance fim«9. 

FU In, 

1 lOi 

2 8 

2 7§ 

3 Of 
3 6A 



4 
4 
5 
5 





?! 



6 3 

6 lOf 

7 6| 

8 34 

9 0* 
9 94 

10 6) 

11 4| 

12 8 
18 1} 

14 Of 

15 OJ 

16 
64 



3,600 
U,4CM) 



3 





57,600 



V«ibeitr^tBtii#d 
perMcop^ 

FT. Js. 

11 

. 12 a 

18 
14. 6 

15 

16 

17 

18 

19 

20 

21 

22 
28 

24 

25 

26 

27 6 

28 

29 * 

. -99 

311 

82 0" 

64 9 

480 

960 

1,920 



JiiTo 6e^(t»mitie what' proptirtiotai of a given watei^p<y«rer 
irlfltrtrlr^a giiv^i velocity ^f the wheel, it isonly neceissary 
td'jE^beeifiAiii'w'faftt distance the ^ater^mtist descend to ao» 
^pnrenthat-velomtyy tlteti' this distadce', complired with the 
\ilfaol0rfaU,' answers the qaestion. Thus*: sappiose the 
wftole fall to be 10 feet^ and the velocity of the wheel 4 
feet peti ssecbild, thiff velocity is due to a fall of 3 ifiehesr, 
or onei-fbrtieth part of the whole fall, which is the projiof^ 
tion sought, Or suppose the velocity to be 13 feet' per 
i9[^0Bd^ which is^aeto a fail ^f 2 feet 7(|^ inches^, theiii the 
lo^s is rath^ more than one-fourth of thj^ whole fati of 10 
feet. But it mUst be especially notc^^ that these ^i^^ 
ibate^iembnvee'ljie^iippdsitiofi that tb€^ water is^tt^^^ypon^ 
tbeiwkeeliBtthedkktotion of the motion of it8<»kil>t> an# 
preeisely'-atithatiiidistaide below the surfaee 'df th« dadi^ 
whiok answers* ' to the velot»ty of the wheel: 'Inatteistidif 
to this^particQlar is a! very important and* ^frequent* cMM^ 
oftlos(iAi r ••' -Ji'- '■•'' > .•' -i- •• - ■■■■■,:>'..: .»u] ii.oit'i.v !Lt-iliR "^^ 
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ILCt-r—Vtt a Colourless Lac-Varnish. By RoB^fiftT 

IJare, Jtf.D.* 

It has be^n^k desideratum among artists tariender shell- 
lac colourless ; as, wit^ the exception of its dark hue, it 
possesses, all the propevties essential to a good spirit var- 
nish, in ^ higher degree than either of the other resins. 
A premium xsi a gold medal, or thirty guineas, '^ for a var- 
nish made from shelMae, or seed-lac, equally hard, and 
as fit for us^ in the aits, as that at present prepared from 
the above substances, bat deprived of their colouring mat- 
ter," has long been, and is still offered by the Society in 
London for the encouragement of arts, manufactures, and 
commerce* These end« ^re perfectly attained by the pro- 
cess given by Dr. Hare; which leaves nothing 'to desise, 
except on the score oi economy. Were theoxyiSiiidafe of 
potash to be manufactured in the large way, the two pro- 
cesses, that of making the'salt, and of bleaching the resio, 
might be very advantageously combned. 
T: Mode of bltaokinffi Shell or* Seed* Lae^-^—Wimohref^/im an 
ir<m k^tle, one part >of pearlash, in. about 'eight pai^i of 
w^lierw ^ddoQe part of shell, or seed-^lac, and beat thefwhol^ 
iQ/sbiiUitionv W.h^ thal^p isdi^olved; cool the solottonyvw^ 
impregnate it with chlorine»r tiU the, lac is^ all prebipitiitad; 
t Tb0 ^precipitate is white, 'but its ^colour deepeniofty 
^^aihA9g|ind €OOE|oUdatioii;; dissolveid taaloohobJaG^laafcked 
bjht(^eiprQGes9 abov^-niQfitioifeed, yields jaiViimish^ which t» 
99ifr^iroa colour ^ an^cop^ i^Dnish^ r') ui^xjor' mn} 
diJCUorine,^OF Qxjrtanriatic ^clds&iay be> formed^b j n&mt9gf 
lltioiat^Iy, .eight parts of: QOiilmon sBa^ andi tbr&eiof the! 
bjtiick <^xi(|e ofjn^^gani^s^^ in ppsnlerL i.>Ehis]ni&tdre irtc^ 
1^(|iu|; i^tp, a«^t^(4' }fQii^ pwt(3io£tis^lphulmcia^ 
ti^ mi^f^ml ir<«ighit Qfx\9^ater^)and afibeto\«ah]a d 
Qddli i^ltotbe^p^r^^upoalhe. salt and imanganese; wbenr 
til^itff^iWU bf^rimJViediatf^y^libjdrMe^t aod th« ^Qpes^ida 
Wl5<obft}q}»|pi^^d^ Jljt>j9ivHifiidefa*e heat. ij>ilf jthafikikips^ 
be iMi<i0, without the sulphuric acid, and this be addedsih> 

* From the Franklin Journal for August. 
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small portions, the heat generated by this means will be 
stL^cieot to disengage the ga^ without the aid of a^ kii^* 
A tube leading from the moilth of the retort, must be 
passed into the resinous solution* wbed tb^ gat will be ab^ 
sorbed, and the lac precipitated. 

Remarks by the Editor. — ^This is the firsi aopoont oC 
this process which has yet appeared in this country* It in 
but fair, however, to add, that Mr. George Field, of lale^ 
worth, whose ingenious apparatus for colour-making ird4 
formerly rewarded by the Society of Arte, dnd pnUiAed 
in its Transactions, as Well as in our Teehnisal Repositorjfi 
did two years since, bring a similar process to the abovtr 
before that society, and this session he has bee^ fewstrded 
for ity and it will appear in the ensuing volume of the 
Society's transactions, together with another process foe 
affecting the decolouration of the sholt-lac, without the 
employment of chlorine, invented by a youag aissistant iik 
Apothecaries' Hall ; so that the public will be put into pos-s 
session of three methods of effecting this truly deiHiubli^ 
object^ in consequence of the eocouragemenl held ^oi by 
the Society of Arts« 

XCI. — Ofi the Pteparaiion And tfse of Mdsiic Vdr- 

nUh : particularly suitable for Paintings in OiL Sy 

JcrSHtJA SttAW, Esq. 
SIR, Philadelphia, July 12, l!»r. 

AMATEitit& atird coHecfors of paintings are frequetttSyuft 
a k)S9 fbr a vofnisli, properly prepared, and stritedtothi* 
purpose of restoring and preserving the colotifs ih WcMrlii 
of art. I submit the fpllbwiHg observations On f h^ pfe^- 
ration' of a very good one, and the best mode of apptytog 
it. to the surfeces of pictured pkifit^i in oil. 

Experience hitn shown, that for: this purpose, masti($ 
varnish is, in general, preferable to any other, especSaily 
in the hands cf inexperienced persons; and, With but feW 
exceptions, evea in those of the adept. This varnish ii 
generally prepared, by dissolving the mastic in spiriid of 

* Prom the Franklin Journal. 
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IVijEidri^itlor ahitVse lo/Maittic FdrinittA:* 806' 

liit^titM<^/'oV^r a san^lifeat; io a n^il gftlzed c&jPtl^itj ' i^ 
'mMtc6ppet ^bsiel^ 6c5^l6tiany 'shakih^I'of^tiiting:!! abbift/^ 
nikil ih^mkkdd is ^^thb\ydihib\^M, Whibhiilt take pla<^4^ 
before it 'arrives at a^diribg'libat; after Whrctf it is stkiiil^ir 
through a piece of calico, in preference to lineiiV ifi^t Is*^ 
les^ a^t to giv6 off lint, which' is vei^ bfoiible soQi'e wheii it 
get£(aiit6'tUl^ Varnish i it ii then id be patfititb a bottle; wefl' 
ceirUdi^iaHfrpladedfoi't^'d or thi^e weeks W the li^f* 
of the sun can strike it, which will caiise a largie pra^i^^' 
tatioii^bf^nfiiSilagiilbii^ kndtt^r to take plac^, and rehdh^ 
iriaA'\mkpktB^t aiwbtet. Iti^ndw to be potired (/ff info'' 
akih^ bktte; ^tfd "ptit by for uSe: This is the mod^ tyf' 
f^ki^'that cdirniiidnly sotd id the shops; but to eniure" 
a^tariiish that can be depeii&ed upon^'the folFowing obsei^ ' 
vations' mtrs¥ be atteiided so. Let all the inaiscic be braised* ' 
by-^a inuiier od a paiilter^s griiidid^ crtdUe, which will iin- 
ntediat^Iy detelct the sbft'ot oily teat^/ which miist b^ re-'^ 
je^dv as'wheii dissblV^d i^ the mass/ thdy pteVent the ' 
vafi^isrh froiA drying'hard, having a ^easy or tacky ^rfaoe'^l ' 
TUe next jfwWiit 6f im^ert^flce, is to procure,' if possible/* 
turiientine1^h}6h bias 'beeii distilled a second time; but; ' 
w&^fi^ this^is not to be had^ the best kind sold in the shop^ ' 
mudt'be taken ; but it must be perfectly clear and colour- • 
Wsk;* otherWfse, good tamidh' catinot be obtained; it most 
ncyt^be furnished throtk^h an oily measure (which is but too 
/Commonly the practice) but be poured out of the carbqy; 
without shaking or disturbing it. If any doubts are en- 
entertained as to its parity put about two table Bpoonfuls.^ 
into a common white saudefi tod let it: evaporate in the., 
stttr, which will be effected ifi' two pr ^ree hours ; and if 
it leave a gi^eia^y residduiii, or a spft stieky mass, it^ muat^ 
be rejected; that odiy is good w^uch entirely disappean. 
Tbus preparers, with good ^piritjof turpentine, aodwiti^ 

* The greatest tdTantage of Mr. Field's coloar^ess lag-Tanush if, iU per* . 
feet freedom from tackineu. The wax,' naturally cpptaifted in lac, l^einf 

also remoted, ill the process bj whien it nh^d from its coloiirliig ttttter.— 

-, Hit: o J- ' • • ■ . / 

Editor. 
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mastic braised and picked, tbe two ingredients may be 
pat ap into a clean bottle, when the resin may be dissolved 
withoat heat, by half an hour's shaking in the hand ; it 
mast then be strained, and afterwards treated as before 
recommended. 

The French sometimes prepare their gum in spirit of 
wine (pure alcohol), but it is subject to chill on the pic- 
ture, and produces, in time, a kind of white scale over it, 
which injures its lustre. 

When it is prepared after the manner recommended, 
six ounces of pounded gum are mixed with fourteen 
ounces of pure spirit of turpentine, which may, if found 
too thick, be diluted with more turpentine. It should be 
laid on the picture with a soft, fiat, camel's-hair brush, as 
it is called, but which, however, is made of the hair ob- 
tained from the squirrel's tail. The varnish should always 
be laid on with as much dispatch as possible, keeping it 
alive, as the artists term it, and floating after the brush. 
It may be proper to observe, that no kind of varnish 
should be applied to any painting without first cleaning it, 
nor to a newly painted picture until it is perfectly hard, 
to efiect which requires five or six months. Before var- 
nishing, be careful to remove all grease from the surface, 
by a coat of whiting (not lime) mixed with water, and laid 
on so that it covers and entirely obscures the picture ; this 
should be allowed to dry, and to remain on for one or two 
hours, when it must be entirely removed by a sponge and 
some clean rain water ; then perform tbe operation of var- 
nishing in a still room, free from lint and dust. 

It will sometimes happen that a picture, when the sur- 
face is smooth, will look too bright and glaring, which is. 
both disagreeable to the eye and injurious to the efibct of 
the picture. To remedy this defect, after the varnish is 
quite dry, say in ten or fifteen days, sponge tbe picture all 
over with pure rain water for about one or two minutes, 
and having squeezed the sponge, and made the picture s^ 
dry as t^^e sponge will leave it, pass lightly a clean silk^ 
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handkerchief over it with great rapidity, until it becomes 
perfectly dry, when a clear lucid appearance will pervade ' 
the whole picture. Breathing occasionally on the picture 
to damp it will assist the operation while chafing it with 
the handkerchief. 

I am, sir, your s very respectfully. 

To Dr. Thomas P. Jones. JoSHUA Sh AW. 



XCII, — On the different Black Colours, By the late 
celebrated William Lewis, M,B, and F.R.S. 

(Continued from page 217.) ^ 

On the Preparation of common Writing Ink, — Com- ;:;' 

mon writing ink is prepared from galls, or other astringent 4^ 

vegetables, and green vitriol (sulphate of iron), steeped 
or boiled in water or other liquors. The ingredients, in 
different receipts, are set down in very different propor- 
tions : in some, six parts of galls are directed to one of 
vitriol; and in others, three or four parts of vitriol to one 
of galls : some order the weight of the liquor to be equal 
to that of the vitriol and galls together, others fifteen or 
sixteen times as much. 

Most of the common inks have a capital imperfection 
that though at first of a pretty good colour, yet in length 
of time they decay, some sooner and others later, the ^ 

writing becoming scarcely legible, or even entirely disap- 
pearing, of which too many instances are known to those 
who have records and other writings of any considerable 
age. |The preparation and improvement of this useful 
fluids on whose duration so much depends, becomes there- 
fore a very important object. 

The ingredients being known, it was hoped, that by a 
proper set of experiments, the best ink they are capable 
of affording, in regard both to the durability and beauty 
of the colour, could not escape discovery. Though length 
of time be the proper test of the absolute duration of inks,, 
it was presumed that a few years would be sufficient (6t 

x2 
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jnd^uig of tbeir comparative durability; and that in this 
Cf^mparisoii, some assiBtance mi^ht be obtained Avni ex- 
posing the writing f^rsome months to the sup and wea^eri^ 
hji which the influence of time oq colonra is hast^ne^l, ^ 't 
remarkable degree ; dyed clothes exposed for a month or 
two in t^ sun in summer, lose more of their colour than 
they ^do in an age, when kept close from the ur. With 
these views, about fifteen years ago, I engaged in a set of 
experiments, of which the general results are as follow. 

1, Experiment! for determining the heat p^epp-ration of. 
ink, v^th vitriol and aatringentf. 

When common ink, or a black iirfasion of galls and 
Tltriol,. is diluted largely with water, and suffered to settlje, 
t^^blapk matter, as alceady observed, falls t^.the bottop,^ 
and ,tbe liq^c^r becomes colourless. If such a nf j^ture . 
ci^ntaiDed mpr« vitriol than, the galls cpujd saturate and ^ 
decompose, it was judged that the redundant vitriol would . 
rei^uD dissolved in the liquor, and strike a black. colour , 
wjth fresh galls; and that, on the contrary, if the qufmtity. 
o^ galjs emplo^^d at first was more than sufficient for the 
decomposition of the vitriol, the liquor would in lik^ man- 
ner retain the redundant impregnation of the galls,, and ^ 
sfarike^a blackness with fresh vitriol ; so that bj;,tr^Dg,_ till 
sncb proportions of the two should be found, as that, the . 
Irguyr,.after the precipitation, should produce no blackness ^ 
with a fresn addition of either ii^gredient, theprojtortiQiu. 
r^QuiBite for the exact saturation might bediscoyered.; 

Many trials were accordingly made on this prin^le. 
When the quantity of galls was several times greater llian . 
that m the vitriol, an addition of more yitriol to the liquor,. 
a^er settling, protfueed a fresh blackness ; and when the , 
vitriol gre.atly prevailed^ an -addition of galls, had the like 
effipct But there were several intermediate mixture^, 
with proportioDs considerably d^ff^reiit from^.on^ another, 
in which no blaclcDes^s could, be, perceived to arise fro^i^tha, 
audition of the one pr th<^ otbet ingredient.^ Bf ta^pga , 



orthe pthdr did (Produce &i sensible cdbUr, it wasrieblcbWd 
that about ciqual parts of the t^^o Vere the iheab propor- 
tions, which cdiild receive no additibtiUl bhckn^ss fi'otti'a 
-ftirther increase of either. In the^e, and all the oth^r 
experiments made with galls, the Aleppo, or blu^ galls, 
were the sort employed ; andicare wais it^keh, t>y bdhing 
or long infusion, to get butksinuc'hdf their Virtue, iis c^ti 
be expected to be done in "practice. 

Different ihfiisions of the gutis ^nd Vitri6t, ih \ m6t^e 
and l^sxlitute 6tat^, it^ere tUed next dti paper. H^i^eit 
was foond, that the propofdibiis Which gave tb!e j^re'atdst 
blacknesk, were n^ot thos^ whose colours were incfst dti- 
rable; thongli in both tespetts there were cbtt^idef^Me la- 
titudes. Eqnal 'pstts of the two, thie quWl^ttes Whi6lb the 
foregoii^ Vay of trial seemed to p6int but for the Best, 
gave «n ink of g'bod blacktieds At firist\ but on keeping fot 
ia few weeks, and in a few days v-heii eisiposed to the sUii 
and opeA air, the Writing changed !tb a yellowish lir'own. 
The ihixttires,' i'n which the vitriol exceeded the gaHs, nii- 
derwent greater ^nd ^leedier chabge^ ; mbrb knd more ^6, 
according as the excels of the vitriol wak the gteat^r. 
Thbsb in which the galls exceed^^d the vitk'iol V^r^ ^brb 
durable \ an infnsioh bf tWb pdrts of galls and one of 
vitriol mad^ an ink which beld it^ bbloiir still better. When 
the galls were increased tb fivb br six titnes the wbight bf 
< the vitriol, the colour did not prbVe black eiibugh, though 
it seenied to be rather of morie durability than the oth^i^ii: 

The writings which h^d changed to a browh or ^ellbw, 
£ washed m^i with an infh^lbU bf galls. Wh^ire the iiik 
hdd been Idaded with the ingredients, thb ch^racter^ beCak^b 
of a pretty good black ; and thos^ which had bl^^ii wif teli 
with more dilute inks, becam^', thbugh not black, y^t sen- 
sibly morb coloui*ed thah before, itisomiich that ihitti^, 
which had groM almost nndistinguisfaable, wer^ now liilf- 
ficiehtly legible. How far this inftLsioh would Ueive tbr 
the recbvery of decayed writings of gr^at agd; Ihav^ i(6t 
had an opporttirii^ of trying^ biit tbiaf^ fiiiti^h ift dle&rV fK8t 
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a distilled water of galls, recommended for this purpose 
in Caneparius's collection de atramentis, cannot answer; 
the astringency, or the power of giving blackness to iron, 
residing in sach parts of the galls as do not rise in dis- 
tillation. 

It seems to follow, from the above experiments, that the 
decay of inks is owing chiefly to a deficiency of galls; 
that the galls are the most perishable ingredient, the quan- 
tity which gives the greatest blackness at first, being in- 
sufficient to maintain the colour; that for a durable ink, 
the quantity of galls cannot be much less than three times 
that of the vitriol; and that it cannot be much greater, 
without somewhat injuring the ink in point of blackness. 

The proportion of liquid admits of much greater latitude 
than that of the vitriol and galls to one another. One 
ounce of vitriol, three ounces of galls, and a hundred and 
fifty ounces of water, made an ink, legible indeed, though 
greatly too pale. With a hundred ounces of water to the 
same quantity of galls and vitriol, the colour was still too 
pale. With forty and fifty ounces of water the ink was of 
sufficient blackness for common uses : but the fullest and 
blackest colour of all, was produced when the quantity of 
liquor was little more than enough to cover the powders ; 
as six, eight, or ten ounces. It was expected that these 
smairquantities of water, dissolving all the vitriol^ without 
being able to fully extract the virtues of the galls, and 
thus occasioning a deficiency in the quantity of astringent 
matter, would have yielded a perishable ink. Neverthe- 
less, characters written with these mixtures have preserved 
their colour for fifteen years, continuing still sensibly 
blacker than where the menstruum was in larger quantity. 
It appears, therefore, that though a larger portion of fluid 
may be tinged by the vitriol and galls of a blackness suffi- 
cient for many purposes, the using a little quantity is of 
advantage both to the deepness and durability 'of the 
colour ; perhaps only from the liquor being in this case 
Jttojre loaded with the colouring matter of the ingredients. 
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so that a greater body of colour is accumulated upon the 
stroke. 

I next tried what alteration would result from the using 
of different waters, or other liquors for the menstruum. 
Distilled water, rain water, and hard spring water, em- 
ployed in the same proportion, had, so far as could be 
judged, the same effects. White wine produced an ink of 
a deeper black colour than^the waters ; and with vinegar 
the colour was still deeper. Proof spirit extracted only a 
reddish brown tinge, and rectified spirit a paler brown, the 
vitriol not being dissoluble in these liquors. Both the 
spirituous tinctures sunk and spread upon the paper, that 
in rectified spirit^ more than the other : hence the addition 
of spirit to common ink, directed by some for the preserv- 
ing it from mouldiness, or from freezing in winter, occa- 
sions generally a precipitation of part of the colour, and 
makes the ink sink, more or less, acpording to the qu^tity 
of the spirit. The coloured juices of fruits, as of privet^ 
berries, mulberries, blackberries, used as menstruums for 
the galls and vitriol, made a colour rather fuller on first 
writing than water did, but it was less black, and soon 
grew dull or rusty in keeping. A decoction of logwood, 
used instead of water, sensibly improved both the beauty 
and the deepness of the black, without at all disposing it 
to fade. 

Instead of the galls, I tried other strong astringents, as 
oak-bark, alder-bark, sloe-bark, sumach, tormeutil root, 
bistort root, balaustine flowers, pomegranate peel, &c., but 
Wuld not find one of equal efficacy with galls. Nor did 
titiy but the oak-bark seem to give the same species of 
blackness that galls did, most of the others having more 
^ot less of a greenish hue ; the oak-bark itself, however, 
though it came nearest to the galls, made a very bad ink, 
and though used in eight or ten times their quantity, v^ai 
far from being equal to them in effect. The saw-dust of 
oak-wood, which has lately been found to answer for tan-* 
ntng leather, as well as the bark« or rather better, and 



conseq^aently to have fip ii^cogsi^ersfl^lp ii)[|pr^qati<)p ^ 
true astringent matter, produced with vitriol a tinfitxixfi 
somewliat different from all the astringeQtsJ^have^i'l^d; 
^he colour at first w^ an opak^e deqp bl^e : after .tfa^ 
.liquor had stood for so^pe days pn a fresh q^a^tity of v^h^ 
woody it approached more .to. blaqkaess; ^but^siill;rQt9^le|[ 
a very considerable ,blue tinge. Galls tbej(n9^l,Vf)s giye 
•indeed a blueish colour, when th^ liquor. U^li^M.HQ 3$.tp 
be transparent ; but in an opake state, ^o far.as J^hay,^ 
j)|b6erved> they exhibit no tjlueness* 

I made trial also of the juice of sloe.s, which to the jtE^stp 
is pretty astringent, and which gives of itself, ip jyiA^9»^|t 
stain pf remarkable durability. By mi^^jB^ ikfi J9ic^> 
whe.ther of raw or baked sloes, with differeojfe pjcoporttioo^ 
of solution of vitriol, I could not produce ti^^ Xej^t teo*- 
dency to blackness, the vitriol seemipg to make ti^ttle alte- 
ration in the colour. Some of the mixtujr^^, bpweuri^» 
^avibg been writ^ten with on paper> the charactejrs, ^tex 
standing for several days e^iposed to the air, changed b^ 
degrees to a full black, which appea^red tQ b.e rpore djvjc^e 
jLhan that of any of the inks made wi^h galls ; tJI^.Qir c.p)o^r 
having stood well in the opejpi ai^ from t)ie l^eg^j^ing p^ 
November, till the papers were destroyed j^y t^e JFf^tb^ 
in the end of February. Writings Mfith gopd cpniippo 
ink, exposed with them as a standard, had faded n^upb* 
, As all t^e astringen|; veget^)es cop(m^^ic^p^ pf them- 
selves some colour to water, galls a brownish, bisfoir^rpot 
a dark brown, }ogwpodapurp}ish, torpent^-)rP9i^ ^ r^4J^» 
pomegranate peel a greenish yellow, ficc. I en^^voux^i, 
fp prepare a compound black from t^e a^jtfjingff^t^ ak)p§ ; 
hoping that this additional black it) ]tbe liqupi: ^iighjt opiYi? 
(4de with, and heighten, Jbbaf whic|;i \\k^ vii^iol wpuld prp- 
di^pe with the direct astring^qt matter. 4-<^cqf4iQglj|^> 
taking a decoction pf galls ^4 logwood foi: t^e b^i^, I 
^nfused.succesfsively in this liqup^ seyers^V differs t f^tf|ii(|- 
gents, tin at l^st it? colour apprpachp4 pretty i^^r tp 
bl^^k^^ss. ]py dissplvittg in ^.^ d^k blueish li^^p:^ A ^W, 



qvifinti^. of vil^nol, 1 obta^ied^igoodrii^ Uidee4> but noX 
at. all bQtter»^o far a3:pould be judg^^d, th^Qiif the dooQO- 
tiqii jOf gptll^ ao^ ({ogwQpd oply had been ja^e^. 'Perbapa 
the (Vitriol, uaitipg with the properly f^tringeqt pai:ts> and 
tt^us sqppreissipg $ome pf the oomponent colours i of ^be 
black ipfi^iop, .destroyed at once,filhthe,blaQhiiieji$ whiob 
resulted from the combination of the colours. 

Ipstead.pfithe vitriol, or. vitriolic $oli:(tiQU of jroii« [ftried 
saturated ^olptio^ of the .metftl in ,<4her fioifi^. WMb 1i» 
nitrous i^id 4i[^fi(riQe acidp, the ip^ w^ tpo c^xrpaAve^ ^thougii 
madjB as dilute^ it could hes^ to ,b$t, coniii^twtly wilji -% 
good qoilour ; npr w^us the >colouir so ^i3^f^ §l t^laoli: a3 tbat of 
the Yjitr^^olic i^k, the mwne j^cid ^n^li^ing ijt ito hki.^, m4 
tbp ^itr^^s to bro!^pis|i greep,. Tboi?gb Alji^ tusiiig of wiB»^. 
gar^ .ffir <]Ussolv;ng ^he vit^^}^ WA» of !94vwtoge ito tbf» 
colpur, y^et a solu1;io^ of iron, made ^ vp^^iegar <mly, gav9 
a yery l>ad ink. A i9olutiop of j^o^^ m^A^ by boiliog 4rp»- 
filings ip f^ater ^h t^rtar^ ^^^ud ^separating the l^lsatlilr<lAed 
tart^ by crystjaJUljlf^ation, &9/., produced with gailfi etaiy fi 
rpsty bro.\7nish .c^Jpur. A solution of iron ip lemon Juiceiy 
^ps^ered better th^n ^ose ip yjnegar or t^rtar^ bat did 
^ot ^fiem to com/s pp to the vitriolic solutiop^ 

As tb^ iron of th^ vitriol, and the a^tringpnt matter af 
the gall^, pnite togjether iptp a neiiv lepmpoppdy (gallate of 
iron) which is the tinging matter of the ink \ it may be 
presfumed thplt the acidf which held t^o irop dissolved, is 
e^ctractpd, at Iqast in parlt, apd repa^ps Ippse ip th^ Uqpor, 
§p$pecting this disepgaged pcid tp be a prip^ipal.oapj?^ of 
th|a ch{^[)ge pf the inl^s tP 4 rpsty cplour, I endpavoprod to 
separate it, by adding tp a blac|c ipfpsipp of vitriol and 
g^Us p little qpipi;liwp ; this eprth hpvipg thp property of 
of in)bibing thp vitriolic acid, apd forming with it a se)^ 
nitip compoupd, (sulphate of limp), which will ppt remaiii 
dis^i^vpd ip the liquor. Thp inki was far from boijag any-» 
^p imprpved by thi^ pdditipp. A ypiy sp^all qpaotity of 
lipi^ mtidp po sepiiiMi) chpnge ap i^^ cplppr ^ ihf U^qof 
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but a larger quantity turned it reddish brown^ die iime 
seeming to have neariy the same effect as alcaline salts 
have. After the writings with these mixtures had been 
exposed to the sun and weather about two months, those 
with the larger proportion of lime could not be read ; and 
those with the smallest quantities had faded more than the 
ink by itself. 

> I then endeavoured to separate the acid in another 
manner. Some good ink was diluted with water/ that the 
colouring matter might settle; and the black sediment 
was washed repeatedly with fresh portions of water in 
which some gum arabic had been dissolved. Writings 
with this mixture were of great durability ; after hanging 
about four months against a south wall, they had con- 
tracted no rusty hue, though they were grown much paler 
than at first, and rather grey than black; perhaps even 
this change proceeded in part from some of the colouring 
matter being washed off by rain. It is the capital imper- 
fection of mixtures of this kind, that after the colouring 
matter has been separated from the liquor, it cannot be 
again incorporated with watery fluids near so perfectly as 
it was before in the ink : it can only be diffused through 
the water in a powdery form, as the chaFcoal powders are, 
and settles from the liquor, and may be washed off from 
paper almost as easily. 

The most effecttial way of preventing any ill effects from 
this redundant acid seems to be by an addition of iron it- 
self; part of which, in proportion as the iron of the vitriol 
is extracted, will be dissolved in its place, and thus con- 
tinue both to saturate the acid, and supply one of the es- 
sential ingredients of the ink. It should seem that in this 
Bfitethod, a much less proportion of acid, that is, a less quan- 
tity of vitriol, would suffice, than is otherwise necessary ; 
the same acid serving to combine with the galls fresh 
quantities of the iron : and« in such case, keeping for a 
length of time, as a year or more would improve the ink. 



Oh the different Black Colours. 816 

Of this I have not yet had a full experieoce, bnt a friend 
informs me, that he has seen writings of more than eighty 
years standing, which continued of a full black colour, 
without any tendency to yellow or brown ; that the ink was 
made in the common manner with vitriol and galls, and 
long kept with pieces of iron in the vessel. Possibly 
boiling for a little time might answer the same purpose as 
long keeping; for boiling remarkably promotes the sepa- 
ration of iron from vitriol, and consequently the action of 
the acid on the fresh iron. 

Gum arable is added to ink to give a greater consistence 
to the fluid, and enable it better to keep the colouring 
matter suspended : it contributes, perhaps, to prevent the 
black matter from concreting into pfarticles large enough 
to settle by their weight, as well as to prevent or retard 
their settling after they have so concreted ; for we have 
seen, in the foregoing part of this article, that the 
coalition into sensible particles is successive, and that 
before it happens, the black matter is in so subtile a 
state, that it may be considered as being in actual disso- 
lution. 

The gum appears also to be of another advantage, pre- 
venting the ink from spreading upon the paper, so that a 
greater quantity of the fluid, and consequeptly a greater 
body of colour; is collected on each stroke. An infusion 
of vitriol and galls was mixed with different proportions 
of common water, and with the same proportion of gum- 
arabic in water : all the mixtures with gum- water, written 
with upon paper, were at first and still continue^ very ma- 
nifestly deeper coloured than those which had been equally 
diluted with plain water. In an ink which has an over 
proportion of vitriol, and which w^en written with, soon 
lost its blackness and turned to a yellowish brown, I dis- 
solved as much gum as it would bear without becoming too 
thick to run freely from the pen : the colour was not only 
deepened, but made greatly more durable ; partly from the 
greater quantity of colour in the strokes; and partlyfrom 
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its being iq j^ood .measure'defdoded by the gum Arom tte 
action of the air. 

Gum arabicyfgum seneca^and the .plum andcbwry-tree 
gums dissolve in the ink almost as easily as in pure water. 
But isinglass, a glue prepared from a kind of fish, would 
not at all mingle with it : when the isinglass was previously 
dissolved by itself in water, and the Bolotion poured into 
an infusion of the galls only ; the fish-glue immediately on 
mixture, b^an to curdle and separate. Sohitions of 
common glue or size seemed, however, to mingle uni- 
formly enough with the ink, no sensible coagulation or "ae- 
paration ensuing. 

'Sugar, sometimes added to inks, is much less effectual 
than guux, either as a coat for defending the colouriug 
matter on the paper, or for preventing its precipttation 
' from the liquor^ It even hastens the precipitatioBi of somiB 
part of the celour, and is accompanieti with another incon- 
venience, that of making the ink exceedingly «low of dry- 
ing. The shining hue, which the sugar commutanifites^ is 
by no means sufficient to counterbalance its disadvantages; 
and besides, where this quality is desired, an almost equal 
glossiness may be obtained by meanis of gum. 

I tried likewise to prepare an ink, in which the colour' 
ing parts should be secured by a resinous varnish^ Here 
no water could be usedi the dissolution of the r^sHO re^ 
quiring strong spirit of wine; and as this spirit d6ed net 
dissolve the vitriol of iron, another preparation of the 
metal becan,e necessary. Iron filings were digested ia 
spirit of salt (muriatic acid) with a moderate heat^ till the 
acid would dissolve no more; and the solution being set to 
evaporate till it became thick, it was in this state diluted 
with rectified spirit of wine ; this preparation is the iinc- 
tura martis h^ spiritu salis of the apothecaries. I madd 
a strong tincture of galls in spirit of wine> and dissolved 
in it as much gum mastic as it. would take up; wkh this 
solution poured off clear, I mixed different proportions (tf 
the tincture of iron, and obtained blueisb-blauk U^uen^ 



of 'a; pretty good bla4skness^ when .written witbi^ aad^offi- 
ci^^tly duraj^le ; but unfit f^r the common purposes ofiiiki^. 
oii^.accaunt of, tbek, spreadiQg: aiid sinking! in i the. pap^r; . 
ai^:g;rpwjng clotty in^thi^ p^o,. Bartrof^thetiiia&tic.fieemedi 
tq be^ pjreeipitate4 oa n^^tjire with th)9i tinotmre of iron^.agj 
resipous bofiies. g^n^r^^ ^rei wMbtiaaids; whereas gnmsj 
dissol Y6 io} iaeids yt'iikqiii. preqipij^txpnt. 

Instead of. the preparation of, iron; icaUed^gxeen vitriol^ 
some h£^v^ reepm^QpdQd the blue .vitriol of :copper^.(sulH. 
pb^te of copper), aqd ' others tbe^ wbii« vitiriol of zine^x, 
(siilphatOfOf )Zidc). The white vitirioUi.thoughlits principabf 
nietallic n^atll^r ^be ziap, generally con tains also no inconsi** « 
derable qup^nlj^ .of iroii^< audi in virtue -of; this aront^ it e - 

s^njios,^ blaek.witb galls. Many blue, vitriols have abo>au 
miiftur^.of irpn with the copper, andiin this case they may j 
iij.likp.m^Rn^r, strike a. black wUb astringents. To.com^. 
n)pn green/ yitriol I added different proportion&of the 'pui»' 
vitriols botli of zinc and :Copper; the inks fr^m the^mix^- 
ti}rj^ wer^ np.t equal to thos^^.made^with. the green vitrioli) 
only. I tried, alsp another preparation of ^opperv* verdent* 
gris: (acet^ite .of cqpper) ; a tS^^U addition of this* nrndeo 
tl)ie,colqvir<>f:th^Jnkremarkli.bly. deeper on .first writing, 
but this, additional blactk9?3s did upt staod>;,aad Ihe colaaiii! 
turi]ied ri^sty mnch sQQne^.rtb^a wheq morverdegris: iw^uhj 
usj?4- Tlpe pffect pf tl^js ing^^dieat ; jwiU.b^ further consi^i » 
df^ed in tl^e next ;^ectipn. 

la ipon^ receipts fprink th^. gaUsT^rftdiri^ted not tOibe»} 
poytrdereij^j but only.jbriji^fedjt. or bwrftw /into:. three or foar;» 
p^ces. To see |f tl^8 pr$»qauti^n jCouid:b0iiOC.aay adva»«i» , 
tage, I outcome g8|ll(S.jintP.fow.pieceS:i^acli,caad(Somfi intoq 
bits like large pins' heads; anothdrvpaiiOd was areduQi^l 
into pretty fine pq.^der,. Eq^al .i^ejigfet^tpfjh^^, three ,W616 
d^^eated fo^ ,a fortnigl^ti with vitifiol fiQid.Wft^ in .eqiiaLo 
proportions.^ The injt frpn^^the larg^ pi^i©» was^onaidem^ . 
bly paler than,, t^9vOth(^,|;wq^ ^. tb$it>firpm thfi.powderttjbq 
gallj w^ thg.d^SP^ti^CQlp^r^._ 






$16' On the different Black Colours. 

A small wooden cask» or a stone bottle, is commonly 
chosen for making ink in ; and the vessel is generally kept 
stopped. As air appears to contribute to the deepening of 
the colour of ink upon paper, the characters not acquiring 
their full blackness till a day or two after writing, it seemed 
probable that a free admission of air might have a like ef- 
fect upon the ink in its fluid state, and consequently that 
a broad, shallow, open vessel, and frequent stirring, so as 
to expose fresh surfaces to the air, ^ould contribtt,e to im- 
prove the colour, and make the ink flow black from the 
pen. Accordingly mixtures of galls and vitriol with dif- 
ferent proportions of water, were exposed to the air in flat 
stone-ware dishes, and stirred nine or ten times a day for 
a month. The liquors wrote blacker than those made from 
the same quantities of the ingredients in close vessels; 
but whether the difference proceeded only from part of 
the water having evaporated, so that the quantity of liquid 
was made less, or from the instrumental efficacy of the air. 
deepening the colour, as it does that of ink written with 
on paper, was not fully apparent from the experiments ; 
probably it depended upon both^causes conjointly. 

For obtaining an ink that should write black at once, on 
many occasions a very desirable point, I tried another me- 
thod; similar to that by which the dyer produces expedi- 
tiously a deep black on cloth. The dyer first boils the 
astringent materials in water for a considerable time, and 
then adds the vitriol and slackens the heat, so that the 
liquor may never fully boil after the vitriol is put in. By 
. this .way of management, the ink was made to write of a 
pretty deep colour, much more so than those preparedj^by 
long*contintted maceration. 

It may here be proper to give a caution against the use 
of copper vessels for ink. Mr. Marggraf relates, that 
when solution of pure vitriol of iron is boiled with copper, 
part of the iron is precipitated in an ochery form, and the 
liquor becomes strongly impregnated with the copper, 
which in this dissolved state, as we have already seen. 
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debases the colour of ink. I have found that copper is 
dissolved also by mixtures of vitriol with astringents ; for 
having used a copper pan in experiments of dyeing black; 
related in the following section, the liquor, immediately 
after the addition of the vitriol to the astringent decoction, 
showed plain marks of its having taken up a portion of cop-^. 
per, by giving a coppery stain to an iron knife with which it 
was stirred. Mr. Marherr, in an ingenious inaugaral disserta- 
tion on the chemical affinities of bodies^ printed at Vienna 
in 1762, gives an observation more decisive of the effects 
of a copper vessel ; when the best inks were kept in a cop- 
per inkstand, so much of the copper was dissolved, 
that the writings became as ill coloured as if the ink had 
been of the worst kind. It is pretty singular that the vi- 
triolic acid^ in its separation from the iron, should dissolve' 
a body, on which otherwise in so dilute a state, it does not 
seem to have any action. Leaden vessels are also observed 
to be corroded by ink, and debase its colour, and proba- 
bly, except the materials of which ink itself is composed, 
all the other bodies that the vitriolic acid is capable of 
dissolving will be found injurious to ink. 

( To be continued,) 
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lASTt OF PATENTS FOR NEW INVENTIONS, 

fFhioh have passed the Great Seal since Oct. II, i 827. 

T% Josephiiall, aiid I'hoalas H^ll his son, botfi of LcSeds, in the' 
cdttntyor Y\)rki bftt^ers and -brass foailderd; for aii 'improve- 
w^ht in" t1^ niakiti|^ and niailQfacturiD^''of metallic' cockd for 
dita\rifig''off'i]iquid^ Dat^ Oct.^ll, ]82^.^To be spedfi^ia' 
tW6:moAtlls.>' 

To'Elias Carter, of the city of fixidter, in the county ofDiefvon, 
up^iolsterer; for a new covering » for the roofs of houses, and other 
biiildihgs. Dated Oct. 11, 1827.-~^fn six months. 

To Joshua Horton^ of West- Bromwich, in the counfty of 
Stafford, boiler maker, for a new and improved method of form- 
ing taud making of hollow cylinders, guns, ordu^nce, retorts^ and 
various other hollow and useful articles in wroaght-iron or steel, 
or composed of both those metals^ Dated Oct. 11, 1827* — Id 
six months. 

To Groldsworthy Gurney, of Argyle-street, Hanover-square, in 
the county of Middlesex, surgeon, for certain improvements in 
locomotive engines, and other apparatus conneoled tHefewith." 
Dated Oct. 1 1 , 1 827.— In six months. 

To James Stokes, of Cornhill, in thie city of l^ondon, merdhant, 
for certain improvements in making, boiling, burning, clarifying, 
or preparing raw, or Muscovado bastard sugar and molasses. 
Dated Oct. 11, 1827.— In six months. 

To John Wright, of Princes-street, Leicester-square, in the 
county of Middlesex, engineer, for certain improvements in win- 
dow sashes. Dated Oct. 11, 1827.— >In six months. 
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XCIV. — On Splitting, Cutting, and Polishing Dia- 
monds, and on forming, mounting, and using En- 
gravers*. Glaziers*, and Writing Diamonds, Diamond 
Dust, kc. By Mr. Edmund Turrbll, Engraver. 

WITH A PLATE. 

(Continued from p,259.) 

On using Diamond Dust in Seal Engraving. — I am 
indebted to Mr. Raphael Gliut^ a young artist of con- 
siderable talent in this metropolis, for the information 
on the important art of seal engraving, and who has also 
kindly permitted me to make drawings of his improved 
apparatus. 

You have already given, in your Technical Repository, 
vol. YII., his superior method of grinding diamond dust 
in oil, by the employment of spherical, concave, and con- 
vex tools, made of hardened steel, instead of the steel 
mortar and pestle commonly used for that purpose, so that 
I need not enlarge further on that head. 

He has likewise improved the lathe, or mill, by. which 
the small iron wheels, tools, or laps, charged with the dia- 
mond dust, are actuated, so that it is now not only made 
portable, but the tremor of the table, arising from the mo- 
tion of the band- wheel and treadle, is' now completely re- 
moved, and thereby the constant shifting of the eye-glass, 
occasioned by that tremor, is completely obviated. 

He now supports the band- wheel upon a separate frame, 

VOL. I. Y 
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so that it has do communication with the table but by 
means of the slender band of cat-gut, which drives the 
small wheels. 

In plate X., fig. 1 is a front, and fig. 2 a side elevation 
of his frame and table. A A is the frame, or support of the 
cast-iron band-wheel B, which is mounted upon the crank- 
axis c, the crank being two and a half inches in radius. 
The^crank-rod D is of wood, having a hole bored through 
it near to its top, to fit the neck of the crank exactly, and 
being sawn or cleft down its middle, through the hole, so 
as to allow it to open and receive the neck within the hole, 
and it is then secured, by means of a screw passed across 
it, through its thickness, just below the hole, as shown by 
the dotted lines in fig. 2. l^he lower part of the crank-rod 
has also a hole bored through it, and a slit or mortise, 
made near one end of the treadle B, receives it within it ; 
and corresponding holes being also bored through the sub- 
stance of the treadle, a screwed pin is passed through 
these holes and the hole in the crank-rod, and thus con- 
nects them together. The other, or outer end of the trea- 

« 'die, has a piece of wood affixed across it, having iron pins 
at its ends, which turn in two holes, made in ears, secured 
to a square piece of board affixed to the floor of the room, 
so that tbe crank-rod and treadile are fitted and connected 

^ with the crank in such a manner as to work freely, and yet 
without any shake or noise. The mahogany table F, which 
'supports the lathe or mill g, rests at its back upon a hori- 
ssontal wooden bar h, which is secured across to the win- 
dow frame of the room ; and in front is supported, upon 
two other upright bars I i ; these three bars are each 
composed of two plieces of wood, grooved in the manner of 
a dove-tail, and fitted tightly together, as shown in fig. $, 
so as to admit of being extended or contracted in length, 
to suit the difierent situations where they may be erected. 
The mahogany table also constitutes the front of the box, 
which is formed by i<| and the covered sides of the frame 
A A, in travelling ; and it carries the female halves of the 
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two hinges J J/ which are huag apod the pind in the other 
halves K K, afGixed to the side of the front of the frame. 
Wfaen^ however, the tdbie is laid horizontally, as shown in 
the two figures, the holes in the half hinges J J^ receive 
into them other pins, which are afiSxed to the plates L h, 
and secured to the upper ends of the bars II, so as to re- 
tain them in their places firmly, and as shown in fig. 1. 
When the three bars ate not in use, they can be contracted 
or shortened sufficiently to admit of their being packed up, 
aqd carried within the box. The upiper part of the box> 
and the mahogany table, havehoth longitudinal slits made 
in them, to permit the btod firom the wheel to pass to the 
pulley on the lathe mandrel ; and which slides in ti^avelling 
are closed by pieces of wood made to fit diem, and secured 
inside the box by turn-buckles. 

Mr. Clint prefers to have his table placed at such a 
height, as to permit him to stand at his work, in preference 
to sitting ; which latter posture, he states, is apt to induce 
painful disorders, which the standing posture is entirely 
free frotn. His elbows rest, and are supported upon two 
dircuiar leather cushions, M m, of about nine in.ches in 
diameter, and filled with bran; and bis hands are thus^ 
sufficiently steadied for their nice and delicate work; 

The itiandrel'of his lathe is supported on a neat cast-iroti 
stand N, which is shown on a scale of one-half its real size 
ita fig. 3, which is a side elevation of its 'upper part; and 
in fig4 4, a plan aiid section of its top. TMs ^tand is 
mounted upon a wedge-shaped piece of wood, ^affixed un-* 
di^me^tfait upon the table, so as to throw its upper part 
fimrwatdsi towards the artist, and as seen in fig. 2w The' 
ikatldrel o, figs. 3 and 4, is formed of steel, hardened and 
t^mpiBred ; its front end is slightly tapered, and has a 
i^oulder upon it, and its back end is made cylindrical, and 
i^ns' iti a cylindrical hole formed in the end of a steel 
sbrew, l>, likewise hardlened and temj^ered, -and which is; 
fitted into a screwed hole made in the stand N, and is se- 
cured til its exact pqiBition by the lock^biir, Q. The bottdm 

y2 
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of the cylindrical faole in the screw P is made flat ; and the 
end of the mandrel which acts against it is slightly rounded, 
or made convex, so that the central part of it, which, as 
you have so often inculcated, should be made to touch, or 
come into bearing with the flat end of the hole, in order 
to lessen the friction, is exactly formed in that manner, 
and I believe, in consequence of your having suggested 
that plan to Mr. Clint upwards of four years since ; and 
the consequence has been^ that, so far from any friction 
having been induced thereby, t^ h(is beefi very greatly 
lessened ; and the ends of the hole and the mandrel are 
both finely polished in their centres, the very efi^ect you 
proposed in this judicious arrangement, and which ought 
consequently to be adopted in every other similar case. 
The front, or taper end of the mandrel, runs in a cleft 
pewter colldr, in a similar manner with the mandrels of 
the lathes used by button burnishers, and both mandrels 
run with g^eat velocity in use, the pewter collars not be- 
ing subject to heating, as steel or brass ones do. This 
collar has likewise been in use for four years, and is yet 
perfect, great care, of cour^se, having been taken to avoid 
the introduction of any hard gritty matters, which would, 
lodge themselves in the pewter, and abrade the mandrel. 
This pewter collar was cast upon the mandrel itself in its 
place, each side of the front end of the stand N , having 
been previously closed by plates of tinned iron, with holes 
in them to fit and support the mandrel in its place in th& 
stand. The collar was afterwards sawn across horizon- 
tally, to divide it into two parts as usual ; and it is retained 
in its place in the stand by means of the two angular parts, 
or cheeks, of the front of the stand, the whole being bound 
down in their places by a covering plate and two screws. 
A third screw also passing through a hole in the middle of 
the plate, presses down the uppermost half of the pewter 
collar, to make it fit the mandrel accurately in. case of 
wear. 
The mandrel o has a gently taperiiig or conical hole, R, 
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fig. 4, made through it, and a cross hole, or mortise, B, 
made at the smaller end of the conical hole, as shown in 
figs. 3 and 4. The tapering hole R is made to, receive 
within it the conical or tapering parts of the stems of the 
tools, which carry the diamond dust. One of these tools, 
of its full size, is shown in fig. 5, it being two inches in 
length in the conical part, one quarter of an inch in dia- 
meter at its smallest end, and a quarter and a sixteenth of 
an inch diameter at its larger end ; this difference of a 
sixteenth of an inch, in the diameters of the two ends, be- 
ing sufficient to ensure its sticking sufficiently fast in the 
tapering hole in the mandrel, so as not to come out in use, 
and yet allow it to be pushed out by the application of a 
wedge to the inner end of it, which projects into the mor- 
tise or cross slit made in the mandrel for that purpose. 
These cones are all cast in a brass mould, in a composition 
of lead, hardened a little by the addition of regulus of an- 
timony, or type metal; and as the construction of this 
mould displays considerable ingenuity, and is of the high- 
est importance to the success of the art, I shall avail my- 
self of the permission given me by Mr. Clint to describe 
it. In fig. 6, T is a wooden block, serving to support and 
receive, within a circular hole made in its centre, a pair of 
brass jaws, u u, which are formed of two similar parts, 
fitted together by four steady-pins affixed in the one half, 
and entering into corresponding holes made in the other 
half, as shown in fig. 7. These figures are drawn upon a 
scale of one half their real size. Into these jaws, u u, the 
outer stems or shanks of the tools v, figs. & and 6, are to 
be fitted by filing ; or, if very slender, by wrapping paper 
around them ; and the jaws are then to be placed upright 
in the hole made in the block T to receive them, the stem 
of the tool being also held upright in the jaws. The inner 
square, jagged and tapering parts of the stems of the tools, 
are then inclosed within the principal part of the mould W, 
fig. 6, which is made exactly to correspond in length and 
size with the tapering hole in the mandrel, and has a. stem 



836 On tSpUitmg, OuHing^ ond PelUhimji JKamomA. 

«nd wooden handle X fitted to it The lower part pf the 
mould has a neck, which fits exactly into a recess made in 
the upper parts of the jaws, and the mould being held in 
such a position as that the pointed end of the stem of the 
.tool shall be placed in the centre of the hole in the mould, 
. the melted metal is then to be poured into it with a small 
iron ladle with a lip to it, or with a tobacco pipe, which 
conveys the metal from the larger ladle in which it is 
melted, and also serves as a measure for it. Wbem the 
metal is set^ the cast is to be removed from the mould by 
,the help of a cylindrical iron rod, of the exact diameter of 
,the smaller end of the mould, and upon which the mould 
is to be supported, and gently struck, until it has forced 
the cast out. It will be seen that thd cast is made entirely 
.in the part w of the mould, the extraneous parts which 
may project below it being afterwards removed by filing, 
&c. Fig. 8 is a plan of the lower or wider end of the 
mould w, in which will be seen an angular gap, y, filed in 
its mouth. This gap causes a small projecting angular 
part to be cast upon the larger end of the cone, as shown 
at z, in fig. 5, and which fits into another angular gap, 
which is made in the inside o( the mandrel o. This pro- 
jection serves to prevent the tools from turning loose iiv 
the mandrel, and also ensures their being constantly placed 
.in the same relative situation within it, a thing of the ut- 
most consequence to be attended to. 

The tools are all made of the softest iron, eith^ of 
horse-nail stubs, welded together by the gun-barrel forgers 
On purpose for this* use, or else of iron wire, cut into pro- 
per lengths, and forged tapering, and then bundled up 
togeUier many at a time, and placed at the back of m 
Utchen fire on lighting it in the morning, and again wid^ 
drawmg them the next morning. In this way the;^ wfll 
have been exposed to the heat of the fire all day, and ha?ve 
gradually cooled with it, so as to be perfectly annealed, 
iEuid rendered fit for use. They are turned in their places 
in the laihe mandrdi iby proper tools, supported upon a 
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rest, the maii^ bar of wbiph is parsed through a hole ma4f 
to fit it in the lathe stand, as shown by the dotted lines iu 
%. 3 ; and it i3 mounted in the usual manner of the Lau- 
cashire lathes, on a sliding cross^bar^ and adjusted, bq^ 
screws, the main bar of it b^i^g screwed in the stand by 
the binding-screw a, shown in fig. .3« The g)en§r^l forums 
of the tools nf ill be understood fropi the one shpyrn of i^ 
full size in fig. 9, it being one of the largest used : v i^ 
part of the stem, upon the outer ei)d of which the tool b \^ 
screwed. It will be seen that the periphery of this tool \^ 
conically shaped, or smaller in front than behind. Thp 
part used is that marked c d, the edges e and /being 
rounded off; thi^ shape is given to it, owipg to the neces- 
sity of holding the stone at an angle in cutting it, in order 
to avoid encountering the stem of the tool. The tools, 
figs. 10 and 11, are nearly shaped like fig. 9, but arp 
smaller^ and many more still smaller are required* Fig- \^ 
is a tool with a double rim, the use of which is to shadow 
the ground of a shield, &c., with equi-distant parallel Unes> 
the tool marking a second line while cutting the former 
pne. These smaller tools are not, however, affixed upon 
the ends of the stems, as that shown in fig. 9 is, but are 
ibrxned of one piece with them, by the turning-tools. The 
stones to be cut are preferably red or white corneliao, 
shaped by the lapidary. The polish is, however, first re- 
moved from their faces by means of emery and water, ap- 
plied upon a flat pewter plate, and upon which the stooe 
is rubbed, after haying been cemented to a proper wooden 
handle, as shown in fig. 13> The outlines of the design 
are then drawn upon it by the help of a pointed brass wire, 
which admirably answers this purpose. It is then ready 
for cutting. In order to this, the engraver applies a little 
of the ground diamond dust and oil, taken off the sur&ces 
of the steel grinding tools above-mentioned, by means of a 
scoop formed of quill, to the periphery of tki^ tool, which 
imbeds itself firinly in the soft iron of which it is formed. 
The diamond dust has been, ground up with olive oil, but 
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the tool is continually lubricated during its operation with 
a vegetable empyreumatic oil, commonly called oil of 
bricis, and which is prepared by the chemists for this pur- 
pose, by soaking pieces of red-hot bricks in oil, so as to 
cause them to imbibe it, and then subjecting them to the 
process of distillation* This oil is contained in a siAill 
conical vessel, made of tinned sheet iron, which is soldered 
into the upper end of another cone, as shown in fig. 14, as 
a support to it ; and, indeed, with a view to give it more 
stability, Mr, Clint has had one of them placed within a 
copper hoop, and filled up both externally and internally 
with melted lead. It is a fact, that the delicate work of 
seal engraving is in reality performed more by feeling than 
seeing, the sight being hindered by the tool itself, and 
by the escape of the abraded particles of the stone, and 
the oil flowing off from the tool, and forming an opaque 
spot, through which the sight cannot penetrate. The effect ^ 
of the work can therefore only be judged of by continually 
taking raised impressions from it on a small mass of bees- 
wax, mixed with ivory-black softened and wetted, ""and ap- 
plied to the face of the stone. The handle to which the 
stone is cemented is held in the right hand, supported 
upon the table ; and the stone is farther guided and stea- 
died by the help of the left hand, the palm of which is 
lodged upon a convex plate of metal, with which the top 
of the lathe is covered, as shown in fig. 1, in dotted lines, 
and thus the entire command over the stone, and the power 
of varying its position during the work, is acquired. 

The sight of the artist is assisted by means of a convex 
lens, of an inch and a half in focus, which is mounted in a 
similar manner to the hand-glass used by watch-makers^ 
engravers, &c. This lens is held in a loop made at the end 
of an iron wire, which is passed through a horizontal hole, 
made in a wooden ball or sphere of three inches in diame- 
ter, and which has also another hole bored through its 
centre at right angles to the former one, which is fitted 
upon another wire or stem, affixed into a heavy metal foot 
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or basis, having three nails or screws on its flat underside, 
to ensure its steadiness. The wires are bound fast in the 
holes in the ball by binding screws> This apparatus is 
shown in figs. 1 and 2, at ^ ; in fig. 14, which is a plan of 
it ; and in fig. 15, which represents its underside. 

^t is obviously quite impossible to give any instructions 
here as to the mode of operating in seal-engraving, which 
can only be acquired by a long course of practice, aided 
by' the skill of the instructor, and of the pupil himself, my 
aim being merely to describe the apparatus employed 
therein. 

When the work is performed, it is of course necessary 
to restore its polish to the face of the stone. This is ordi- 
narily performed by means of a'^flat lap or mill of pewter, 
mounted upon an upright axis in a separate frame, and 
driven by a band from a band-wheel. But Mr. Clint has 
provided one, afiixed on his portable frame, and actuated 
by the same band- wheel which drives his tools. In figs. 1 
and 2, this lap is shown at h, its axis lodging in a hole, 
and resting upon the.upper end of an adjusting screw, in- 
serted into a cross-bar, i, of the frame A A. Its upper 
end is supported by a stud, affixed in an iron arm or 
bracket J, which is securely afiixed by screws upon the top 
of the frame, the stud entering into a hole made in the 
top of the axis. A band passes from the wheel b under 
one of two brass pulleys, k, fig. 2, mounted in a proper 
frame^ then over the pulley to the whorl or pulley upon 
the axis of the cap, which it partly surrounds, and then 
proceeds to the top of the other pulley at k, from whence 
it passes down to the periphery of the band- wheel, and it 
is thus conveniently actuated. The polishing is effected 
by means of rotten stone and water, applied upon the flat 
face of the lap, the rotten stone being oarefuUy freed from 
any course or gritty particles with which it is ordinarily 
mixed^ by picking them out. And, in order to prevent 
the splashing of the rotten stone and water, the lap is sur- 
rounded by a tin box, the lower part of which has a hole 
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made in its centre to allow the axis of the lap to pass 
tlgrough, previous to fitting the pulley upon it ; and its lid 
has a slit made in its top and side, and extcmding to its 
centre, to allow it to pass by the spindle or axis in shutting 
up the box, and which slit is finally closed by means of a 
sliding plate of tin, which is guided by grooves, formed in 
the lid to receive it. Fig. 16 is an elevation of this box, 
and fig. 17 a top view of it. 

The cutting tools are carried with great velocity, they 
making twenty revolutions for one of the band-wheel. 
The best diamonds for this purpose are those which/ being 
black and rough, are rejected by the jewellers ; but Mr. 
Clint states that he once had one which was rejected for 
a difierent cause, namely, being so very hard that they 
could not find another capable of cutting it. 

Glass cannot be cut in this way, as the glass causes the 
particles of diamond dust to cut the toob. Glass is cut 
by means of emery, applied upon copper tools. 

Animal forms, and graceful curves, are ^lost easily exe- 
cuted in seal-engraving upon stones, owing to the tools 
being circular. In die-seal engraving upon steel, on the 
contrary, flat and square forms are readiest effected^ they 
being done by means of punches and chisels ; and hence 
the superior beauty of engravings upon stone. The mode 
of operation also enables the artist to execute much more 
minute subjects than can be produced in other methods 
of working. 

( To is cofUintfed,) 



XCV. — On a Superior Method of Lubricating pr Oil- 
ing the Pivots and Bearings of Mill Work and other 
Machinery. By Mr. John Barton, flngineer, of 
Seward'Street, Goswell-street, London, 

WITH A FIGURE. 

In plate X, fig. 18 represents a section of a metal vessel, 
clpsj^d by It move9l;>le lid, iind having ja pipe passing through 
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its bottom, and ascending near to its top. Into this vessel 
the oil is pnt^ wherewith to lubricate the bearings; the 
lower end of the pipe being fitted into |i hole made to re- 
ceive it in the uppermost of the two brasses, within which 
the neck or pivot turns. 

A skein or a few threads, according to circumstances, 
of woollen yarn; is placed in the vessel amongst the oil, 
and its other ends are brought within the pipe, hanging 
down within it, below the bottom of the oil vessel, suf- 
ficiently to cause the- oil to drop slowly, by the capillary 
action of the threads, and also in the manner of a syphon ; 
and thus continue to supply oil to the bearings, so long as 
any remains in the vessel. 

We are glad to find that this excellent mode is already 
adopted ,in several large establishments, and that Mr. 
Barton has also lately received orders for more of the 
vessels, for the machinery in the royal dockyard, at Port- 
sea, Hants ; and, indeed, they ought to be universally 
adopted. 



XCVI. — On an improved Wind Furnaee. By the 

Editor. 

WITH A FIGURE. 

Those persons who have occasion to employ wind furnaces 
must have experienced the inconvenience of having fre- 
quently to rebuild or line them with fire bricks in their 
insides ; this inconvenience is now obviated in the follow- 
ing mamaer : — 

The furnace is enclosed within a cast iron cylinder of 
half an inch in thickness, and of a prefer length, according 
to the scale of the farnace ; in the example shown in the 
section^ fig. 19, of plate X, it is two feet and a haV in 
length, and two feet and a half in diameter internally. In 
its top and bottom circular holes are formed, each -one foot 
in diameter, and its inside is coated with a Uning of glass- 
cutters' or grinders' slush, being a mixture of sand md^lsoBf 
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nine inches in thickness ; the holes in the top and bottom 
serving as guides for the lining, by applying "a straight bar 
of wood' to theni, and causing the lining to touch it all 
round. A rent hole to the chimney or stack of four inches 
wide, and three high, is also to be provided near its top, 
and a covering plate with handles fitted to it. It may be 
supported below on brickwork to form an ash pit, and be 
furnished with wrought iron bars as usual. 



XCVII. — On Tortoiseshell, and the mode of Soldering 
and Working it for various purposes*. 

WITH A FIGURE. 

ToRTOiSESHBLL IS the shell or covering of the tortoise 
or turtle, an amphibious animal. Of the tortoise there are 
several species; some of them, however, are without a 
shell. The testudo imbricata of Linnasus, a sea turtle, 
found both in Asia and in America, is much sought after, 
not for its flesh, which, though always agreeable to the 
palate, is sometimes unwholesome, but for its scales or 
covering, from which is made a variety of useful and 
ornamental articles of great beauty. 

There are in this shell three distinct colours, a light 
yellow, a light brown, and a darker, though transparent 
brown, almost black 1 Either one or two of these are, in 
general, the prevailing colours ; they are, however, com- 
monly found in combination. Tortoiseshell is usually 
transparent, hard, and easily broken. Although in its 
texture it bears a strong resemblance to horn^ it is mnch 
less tenacious than this substance, in consequence of its 
fibres being united with a smaller proportion of oily matter. 
Tortoiseshell is, nevertheless, very flexible, and by the 
aid of fire, or of boiling water, acquires a considerable de- 
gree of pliability; but, after being suffered to cool, it 

* From the Franklin Journal, and translated from the DicHonnaire 
Technologique, , 



Soldering and Working it. 833 

retains the form given to it when heated, and becomes as 
brittle as at first. 

Tortoiseshell possesses the singular property of becoming 
perfectly united or soldered, without the use of any other 
agent whatsoever. 

The surface of the shells is generally protuberant and 
uneven; it is necessary, therefore, in the first place, to 
flatten them : for this purpose they are steeped in boiling 
water a sufficient time to soften them ; they are then 
placed in a press, one upon another, with flat plates of 
iron or brass, two lines in thickness, interposed between 
each shell ; these plates must be made warm previously, 
and the press is to be screwed down a little at a time, and 
the whole suffered to cool completely before removing 
them. 

The shell may also be either straitened or bent by means 
of fire : for this purpose it must be held before the flame 
of a clear fire, moving it about continually, otherwise it 
will be scorched, and thus rendered entirely useless. There 
is, however, no risk whatever in allowing it to remain ' in 
boiling water until it is softened ; this method, therefore, 
ought always to be preferred : besides, fire always affects 
the cplour in some degree, which is never the case with 
boiling water. 

The method of Moulding Tortoiseshell. — ^The mould, 
whatever be its form, is always composed of two. parts, 
similar to those used for casting pewter spoons. A small 
iron press of sufficient size to contain the mould will also 
be required. 

The shell, after having been prepared in the way before 
directed, is to be brought to a proper thickness, either by 
means of a rasp, a toothed plane,, or a coarse float; the 
shell is then to be softened in boiling water, and the mould 
having been previously warmed, the piece is to be put in 
its proper place in it, and the projecting pins on one half 
of the mould be made to enter the corresponding holes in 
the other half; the mould is then to be put into the press. 
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and the screw forced down, until a sli^t resistance is ex- 
perienced ; the whole is then to be put ioto boiling water, 
when the screw is turned, by degrees, until the two parts 
of the mould exactly touch. When this is accomplished 
the press is to be taken out of the water and allowed to 
cool. The mould is then placed in cold water for a quarter 
of an hour, before taking out the shell, and which will 
afterwards retain the form given to it. 

To Solder TortoiseshelL — ^To solder tWo pieces of shell 
together, the two edges which toe to be joined must be 
filed away to their edges, or bevelled, or chamfered, tak* 
ing care that the sanKe taper or itfclinatiott be given to 
both, and that they perfectly fit ^ach other. They are 
then to be placed one upon the other, and when the joint 
is well fitted, a strip of paper is to be wrapped firmly roitnd 
th^m two or three times doubled; the whole must '{hen 
be secured by tying a •piece of thread around them. A 
pair of piticers, resembling small ^mithi' tongs, or the 
pinching-irons used by hair^dfessers, must 'be heated,' the 
mouth of which must be of sufficient length t6 embrace 
the whole joint : these are to be squeezed together until 
the shell will bend by its owa weight, dr by tiie application 
of a small force with the finger. The tongs are tiien to be 
removed, and when cooled the piece will be found to hi 
perfectly soldered. Care must be taken that the tongs be 
not too much heated, otherwise, insteiEkl of ^ldertng,1iiey 
will burn the shell: to prevent this, they must be tried liy 
piBching white papers between them ; When they me 6{ 
such a temperature as to scorch it very slightly they air^ 
then fit for use. 

The construction of the inottth of the tongs is a pcdnt of 
great moment, and one to wHlch sufficient attention ban 
hot been given; in consequence of this the operation ofteA 
fieiils, or is very imperfectly performed, ^he t^o jatwll 
ought to preserve a parallel direction, as theiy 'ajipfdalli 
ea^h other in '^squeezing the juncture of the shell ; but, as 
as th^y ordihiirily tnoVe upon a pivot, it necessarily ^lowi 
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that -they iare adapted only to an article of the precise 
thickness for which they were constructed. The writer 
was consulted by a workman in this line who was anxious 
to obviate this difficulty, and a plan was suggested which 
was found to answer perfectly, and which has been kept 
secret by the individual to whom it was communicated ; 
but as he has no claim to the invention, and its utility has 
been proved, the present is embraced as a suitable oppor^ 
tunity of making it public. 

In plate X., fig. 20 sho^s the form in which the in- 
strument may be made. The length of the arms A D, a b, 
are proportioned to that of the longest joints upon which 
they are to be used. The upper face of the lower jaw* 
6 B, is always in one plane, and it is formed of the same 
piece with the branch H A, the other arm of the lever, and 
which carries the loop H. The second lever, I A c £ F p, ig 
formed of two separate pieces, I A E is one, and F D the 
other. This last is hung to a joint, made in' a fork, .formed 
at the end of the arm c F, and plays freely on the pin E, 
so that when the four fingers are placed in the loop 
I, and the thumb in H, on closing the jaws, the surface 
K D of the upper jaw applies itself accurately to the sur- 
face G B of the lower one. It results from this contrivance, 
that, whatever may be the thickness of the piece submitted 
to pressure between the jaws, it will be equally pressed 
by the jaws over all parts of its surface. And even should 
the piece be wedge-shaped, or thinner on one edge than 
on the other, yet it will be equally pressed all over, the 
jaws accommodating themselves to the inequality in its 
thickness. 

Care must be taken that the moveable piece F be as 
large and thick as the fixed part of the mouth* 6 b, in 
order that both may retain the same heat, and the one not 
cool before the other. 

Sometimes the shell is soldered by means of boiling* 
water, in which case the two pieces to be joined must 
be so dbposed that they may be ptit into the press with 
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the joint a little oTerlapping, and enclosed between two 
pieces of metal : the screw is to be sufficiently tightened 
to retain the pieces in their proper situations, when the 
whole is to be placed in boiling water, and as the shell 
softens the screw is to be forced down, and when cold the 
union will be complete. 

In whatever way the soldering may be effected, great 
care must be taken that the two sides of the joint be 
perfectly adapted to each other, and they must be left 
dean from the tool, as the most minute portion of 
grease, or dirt of any kind, will defeat the operation. 
They must not be touched by the fingers, nor ought even 
the breath to be directed upon them. 

When pieces are to be soldered, such parts ought to 
be joined as agree in colour, so that their colours and their 
shades may be as alike as possible ; as thereby the place 
of the joint will be hidden, or rendered difficult of dis- 
covery. 

On making Articles in Melted TortoiseshelL — ^Articles 
made of tortoiseshell melted have been known in com- 
merce for a number of years, particularly very beautiful 
snuff-boxes, which, however, are viery rarely transparent. 
The method of making these was long kept secret. A very 
skilful workman in this department, who is now established 
in Brazil, communicated to the writer his mode of working, 
and also repeatedly operated in his presence without en- 
joining secrecy. 

This workman collected all the refuse of the workers 
in tortoiseshell, such as the small bits, the raspings, the 
turnings, the scrapings, &c., which he obtained for a trifling 
sum ; of these he made round snuff boxes in the following 
manner. 

He had moulds made of bronze in two pieces, the one 
entering the other, like a nest of weights ; the lower half 
was fixed in an iron frame, which also carried a screw in 
its upper part, which pressed upon the upper half of the 
mould. One pair of moulds served for the bottom and 
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another pair for the top of each box, and of these he ha4 
fifty different kinds. 

Over a furnace constructed on purpose was plaped a 
boiler, in the form of a parol lelogram, which would contaip 
twenty-four moulds, three in width, and eight in length. 
. The fragments of shell were all broken into small pieces, 
of which he took a certain quantity by weight, his great 
practice having taught him the exact quantity necessary 
to form either the bottom or the top, allowing for thaf 
was to be taken off in turning and adjusting his boxes^ 
This quantity cannot be told, but will soon be ascertained 
by trial and experience. 

Having put the proper quantity into each mould of the 
fragments or raspings, &;c., he placed upon it the counter- 
mould, and forced it down by the screw of the press; when 
fill the twenty-four moulds were thus prepared, he arranged 
them in proper order in the boiler, the water in which was 
previously heated very hot. When the water boiled, he 
forced down the screw of the first mould, then that of the 
second, and in like manner of the whole twenty-four ; he 
then recommenced and proceeded in the same way, keep- 
ing the water the whole time in a state of ebullitiop, until 
the counter-mould could be forced in no further, which 
showed that the space between the moulds was entirely 
filled with the melted shell. 

The boiling water was always preserved at the same 
height in the boiler^ the quantity which evaporated being 
jeplaced by a small stream of boiling water, which was 
supplied from a higher boiler, kept in constant ebullition 
by a fire in the same furnace. The heads of the screws of 
the presses stood above the surface of the water, in order 
that they might be easily turned by a proper key or wrench. 
Each of the twenty-four presses were wedged or braced 
firmly in the boiler, so as not to be moved when its screw 
was forced down. 

It should have been stated, that a deep groove was made 
around the counter-mould, of the bottom of the box, around 

VOL. I. Z 
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which a hoop or circle of handsome tortoiseshell was placed^ 
which served to form the transparent rim of the box. 
This piece was left rough on its outside, which caused it 
to become more perfectly soldered to the rest of the shell, 
so as to form with it one entire piece. 

When the whole was cold, the moulds were taken apart, 
and the botes with their covers removed : upon the exte- 
rior surfaces of these were formed designs in relief, figures, 
historical subjects, or, in fine, whatever device had been 
engraved upon the moulds ; and nothing more was neces- 
sary than to put the boxes into the lathe in order to fit 
them together, and to smooth and polish them interiorly 
and exteriorly, when they became fit for sale. 

When it is wished to cover with tortoiseshell articles of 
value, such as ornamental cabinet work, the shell is not 
applied immediately upon the wood, but after dressing it 
and bringing it to a proper thickness, the under side of it 
is covered with a black or red coat of lamp-black or ver- 
million, mixed ar.d thoroughly incorporated with fish-glue; 
and upon this coat of colour paper is immediately applied> 
and will adhere firmly. This serves to give a good effect 
to the appearance of the shell, and prevents the glue or 
the grain of the wood from appearing through it. The 
whole is then glued upon the wood in the manner of 
veneer. L. 

We have repeatedly performed (says the Editor of the 
Franklin Journal) the process of soldering tortoiseshell, 
and have always done it without any difficulty, by means 
of boiling water. The shell to be soldered should be re- 
duced as little as possible in thickness, as in forcing the 
iwo ends together a depression or groove is produced on 
es^h side of the joint, which, if the shell be thin, cannot 
be completely turned or filed out. The only purpose for 
which we have undertaken this was to form rims for snuff- 
boxes; but the most perfect and beautiful specimens wliioh 
we have seen, have been walking sticks manufactured in 
Prance and in India. Tbeste were formed of one ^lerfe^yt 
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lube, which of course coii3iste4 of i^lrips soldered tog^thef 
and afterwards bent round, and unitec( their whole length; 
this was done so neatly, that the place of ju^qture icoul4 
only be discovered by parrowly inspecting th^ piccasiop^ 
abrupt terminations of the coloured c^quds in ^he shell. 

We think it probable that a less degree pf pressure may 
answer with the heated iron than with ihei boding w^tef, 
in which case thinner shell may be unite4 ; t)ut of iiJ^S yf^ 
cannot speak from experience.. 



XCVIII. — On the Manufacture of Kirschwasserlf. 

This liqueur, which is known in France by the name of 
kirsch, and in Germany by that pf kirschwasser, is^ as no 
one is ignorant, extracted from cherries. The peasants u^ 
Switzerland and in Germany distil this liqueur on)iy s^ 
that time of the year when they are gathered, and p^^parjs 
a liqueur of an acid taste» caustic^ and injuriojtis to it)ie 
health. We only make known jtheir vicious prppess, w^tii 
a view the better to appreciate the value of ^ f pperjkqfr 
mode of operating. 

The kind of cherries which thpy generally i9|nploy ^p 
of a harsh flavour, and the fruit is black when it if y^ei\l 
ripened, having a long red4ish stalky jstn^ a stpipe^ wh^ch i^ 
very large in proportion to the size of the fruit. W^ew the 
fruit is ripe, in order to save the trouble of gathering tfaep 
by hand one by one, and which is indispensable when the 
cherries have attained the necessary degree of jripeness, 
the peasants beat thenii down with poles, £md they £^re 
afterwards collected by children, who throw them ^fi-miaU 
into tubs. There are thus mixed, in one heap, unripe 
cherries with those which are rotten. They do not s^ep^- 
rate these, but crush the whole, sometimes yriifi their 
hands, and sometimes by the help of a small wooden bpard, 
in small baskets of osier, made rather concave, and placed 
over the vessels which receive the juice. They lastly 

* Frqm ^e DUHonnair^ Technoiogipu. 
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bruise the marc or refase, with the intention to break inS 
istones and expose the kernels, and throw it, thus prepared, 
into the juice, in order that in the vinous fermentation it 
may contract that agreeable perfume which distinguishes it. 
This perfume is produced from the kernels of the cherries. 
When the fermentation is completed, they throw the 
whole, both refuse and liqueur, into an alembic, and distil it 
without taking any care or pains. It is important to des* 
cribe the apparatus employed, in order to make known the 
combination, by which the product is rendered so bad. 
We extract the description of it from an excellent memoir 
of Ami Argand's, who was present at the operation, and 
whose testimony is fully entitled to credit. 

** After the harvest,] they brought down from the garret 
a small and ill-shaped alembic, which had been covered 
with verdigris for a year, and merely contented themselves 
with washing it in boiling water held in a tub. They then 
placed it in the chimney, upon a tripod, over a naked fire. 
The cherries, left to ferment in a common tub, open at top, 
but little or at most ill-covered, consequently become acid, 
and even mouldy at top. These, together with the wine, 
were all thrown into the alembic, at the bottom of which 
had been previously placed a handful of straw. The head 
of the still was then luted with a little mud ; and instead 
of a worm, they employed a short pipe, which passed 
through a bush, wetted with water." Such was the appa- 
ratus. 

The process, as we have seen, was the worst they could 
have adopted. Theliqueurhadnotonly abad taste, but was 
injurious to the animaL economy. The bad taste was in- 
deed qualified by the flavour of almonds, derived from the 
kernels of the cherries, which predominated* and thus 
prevented its empyreumatic flavour from being so much 
perceived. This liqueur is, nevertheless, become fashion- 
able, and forms an important object in commerce. 

Other persons manufacture the kirsch, without even 
employing cherries at all ; they infuse for a fortnight the 
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leaves of the peach-tree in the ill-flavoured brandy dis- 
tilled from the marc of grapes and the dregs, ^r from 
apples, and then distil it in a bad apparatus. The peach 
leaves give it the almond flavour ; and often, when the 
empyreumatic taste peculiar to bad brandy is not suffici* 
ently concealed by this means, they employ the leaves of 
the cherry-laurel, which contains a principle (the Prussic 
acid) exceedingly deleterious ! Is it not a shame to sell a 
liqueur so poisonous for the true kirsch, which is known 
to be manufactured in the Black Forest, and from whence 
we obtain the most perfect liqueur ? 

The inhabitants of the Black Forest manufacture this 
liqueur with all the care that art, guided by science, cai^ 
employ, and with success. This is their process : — 

When the cherries are for the, most part ripe, they 
collect them one by one with the hands, and reject all those 
which are over-ripe ; in this state they do not take those 
eherries which have separated from the stalks, but only 
those which remain on the branches ; they also reject all 
those which have become rotten. 

After having thus collected a large quantity, they com- 
mence their operations ; they crush the fruit, previously 
freed from the stalks, in a wicker basket, made a little 
concave, and placed over a tub, which is a little smaller 
than the basket ; the expressed juice falls within it. They 
weigh the marc, and bruise a fourth part only of it, which 
with the juice they throw into a cask, cover it, and let it 
ferment. 

When the fermentatidn is perfected, they uncover the 
casky and opening a cock at the bottom of it, receive the 
clear liquor in a basin, and instantly convey it to the alem- 
bic, which is formed in the well-known manner, but is 
'heated by steam. Those manufacturers, indeed, who have 
the highest reputation, distil in alembics made of tin. 
They thus take all the precautions necessary tp obtain >a 
lipueur of a good flavour, and which the connoisseurs can 
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readily disting^sh from alt others which are sold under thc^ 
same name. 

It is important not to braise too large a quantity of the 
kernels. We know that bitter almonds contain a large 
quantity «of the hydji^o-cyatiic (prussic) adid, which^ in a 
itate of purity, is the most tiolent poison known. For this 
reason^ we think that when the liqueur contains top much 
of it> it must rather be |)rejudicial to those who drink it. 
The bitter taste of the almond is agreeable, taken in a 
small quantity ; but when the dose is too greats the animal 
economy is grierously affected. This is the reason why 
the good oianufacturers of this liqueur only bruise a fourth 
part of the marc, and would not employ a fourth part of 
that weight of almonds, but only an eighth/ 

It is certain that when the kirsch is well made, it has no 
acrid or empyreumatio flavour ; and when old, it is not 
enly pleasant to drink, but it possesses also the yaiuable 
property of helping the digestion, and warming the stomach 
liy its spirit. Physicians recommend this liqueurin indiges- 
tion, and as a preservative against certain maladies; Ex- 
periments, ^ thousand times repeated, have proved that 
fruits are preserved in brandy. They are decomposed and 
ihoUified in the kirsch. 

The valuable qualities which it is known this liqueur 
possesseis beyond contradiction, increases the interest 
Vhich every one must feel in seeing that it is prepared with 
evei-y possible care, not only to frefe it from the ill taste 
which it is well known it too often possesses, but also, 
tibd which is more important, from the deleterious principle 
which it contaihs, when tiot Carefully made. L. 



XCIX.^Oit tk^ Prepdraiion of Enamel Colours*. 
IlUb efiartflfd c6lotirs are composed of glass, and are in 
^k^M^a^jue; the coloBfrs beiiig ialWay^ produced from 
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the union of various metallic oxides, to which are ^dde<} 
certain fixed and fusible salts, such as the borates, tbj9 
fluates, and the phosphates. - 

The simple enamel, and that which serves as the bftsis 
of most of the others, is obtained by calcining a mixture of 
lead and tin, in proportions varying from fifteen to ^ty 
parts of tin, to one jiundred of lead* The medium pro- 
portion is found convenient for most enamels; and the 
alloy is so combustible, that the calcination is effected with 
great facility in a cast-iron vessel, at a temperature not 
exceeding a cherry red, if the proportion of tin is not too 
great. The oxide is removed from the sides of the vessel 
as fast as it is formed, and thrown back again to the 
centre ; more of the alloy is added from time to time, and 
the additions continued, until the whole quantity is em- 
ployed which is to be calcined. The greatest care should 
be taken to remove the metallic particles from the oxide, 
as they give it an hardness ; and, for the same reason, the 
calcination should be effected with the least heat possible, 
otherwise the oxide forms a sort of frit, which hinders its 
divisibility. When the calcination is finished, the whole 
is suffered to cool, and the oxide is ground in proper mills, 
with water, and afterwards the oxided parts are separated 
"by levigation, or washing over, from those which have not 
undergone that change. It is in this state of purity, and 
great divisibility, that this species of putty, termed in 
French calcine^ is mixed with a fusible sand, an alcaline 
matter, or marine salt. The proportions commonly used 
are four parts of sand^ one of marine salt (muriate of 
soda), and four of calcine, Chaptal states that he ob- 
tained a most beautiful product from a composition formed 
of one hundred parts of calcine, made from a mixture of 
equal parts of tin and lead, one hundred parts of calcined 
flints, and two-hundred parts of the sub-carbonate of pure 
potash. The mixture was made in a crucible, supported 
either on a bed of sand, of lime slaked in the air, or on 
ashes, and placed in a furnace employed to bake stone- 
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ware. The mass had undergone a semi-vitrification ; bat 
portions of the upper part were entirely fused. This is 
the kind of frit which serves, as we have before stated^ 
iEis the basis of all the enamels ; but we must vary the pro- 
portions of the ingredients, as we would obtain enameb 
more fusible, more opaque, or whiter. The first of these 
properties depends upon the quantity of sand or fiux^ but 
the others are derived from the tin. 

The marine salt» which is employed as a flux, ms^ be 
replaced either by salt of tartar, potash, or soda ; but all 
of these fluxes give particular qualities to the enamels. 

Most of the authors who have written on the. making of 
enamels, have insisted on the necessity of carefully select- 
ing the sand, which enters into the composition of the frit, 
and have afiirmed that the most pure was not that which 
was the fittest. Clouet thought it should contain at least 
one part of talc to three of quartzose sand ; but the enamel 
which he obtained therefrom was not completely vitrified, 
and he found points upon its surface, which rendered it 
rough: it is also recommended in many of the old treatises, 
to fuse the calcined and pulverized flints by the aid of 
tartar, or some other flux. It appears, therefore, that the 
talc is of no use in increasing the fusibility of the silex, 
and that we can only remove that defect by increasing 
the quantity of the flux. In all cases we must carefully 
guard against the introduction of any metallic calxes, and 
particularly those of iron or manganese, which are the 
most frequently met with, and which always injure the 
whiteness of the frit. 

In a country where chemistry is so universally and suc- 
cessfully cultivated as in France, it is surprising that a 
branch of the arts, which so peculiarly belongs to this 
science, should not have attracted the particular attention 
of some chemist^ capable of establishing it on positive data. 
The manufacture of enamels amongst us remains yet in 
its infancy, and we are indebted to foreigners for the 
greater part of these products. We have added but little 
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in onr time to the meaDS employed by the ancients. They, 
were much occupied formerly in this species of manufac- 
ture ; and we see, by the specimens which we find amongst 
the collections of antiquities, and in ancient monuments^ 
that in those remote times they made enamels, of the com- 
position of which, and of their mode of forming them, we are 
now ignorant. Then, as at present, every artist made a 
mystery of the means by which he succeeded best, and 
whole crouds of processes, no doubt, perished with their 
inventors. Another cause has also powerfully contributed 
to this sort of defection, this is, that amongst the great 
number of receipts which have been published upon the 
composition of enamels, there are many, in which are men- 
tioned substances which can scarcely be procured, others 
have changed their denominations, and we know not what 
the ancients intended by the names they have given to 
them, either because these substances are no longer found 
in commerce, or are no lonj^er of the same kind as for- 
merly. Thus, at any rate, we now find it impossible to ob- 
tain satisfactory results. 

What we have now to say, proves how desirable it 
would be to . recommence this work on a new basis, and 
turn to profit all the data acquired ; and to use for the 
composition of the enamels all the principal materials 
in their purest state. We should thus possess fixed 
points, and have only to guard against the effects of tem- 
perature, and our success would become infinitely more 
facile. 

Respecting the superiority of foreigners, and especially 
of the Venetians, in this respect, we may observe, and 
give it its due value, that they are also in possession of the 
means of furnishing enamels with certainty, and we may 
attribute the cause of this to be, that the quantity con- 
sumed by them is so considerable, as to make it worth 
while to erect large establishments, and to keep assortments 
of every variety of specimen ; whereas in France, where 
there is but little done in mosaic works, and where the em- 



846 0» the Preparation of Enamel Colours. 

ployment of enamel in jewellery is out of fashion, no ma- 
nufacturer is tempted to embark his property in the mak- 
ing of enamels, for which the demand is so rare ; and we 
may add, with truth, that in general the Venetians are not 
only more certain than our artists, to obtain at their plea- 
sure every variety of tint, but they voluntarily take all 
those which are produced at hazard ; because thus they 
obtain a series of every shade which is desirable for their 
purpose. 

Enamels are either transparent or opaque, that is to say^ 
that in the one case their elements have all experienced 
an equal degree of liquefaction or fusion, so as to become 
crystal ; whereas in the other, some of their elements have 
resisted the action of the heat, and their molecules have 
preserved an aggregation, which opposes the free trans- 
mission of light. This effect is especially produced by 
the oxide of tin, as we shall show when treating on white 
enamel. 

Before proceeding to describe the principal processes 
employed in obtaining the different enamels, we siiall 
make a few general observations, and remark in com- 
mencing, that with respect to the first material, which we 
have named calcine, that we are not to believe, as pror 
tended by some authors, that we may take indifferently, in 
order to form this fundamental product, the result of the 
simultaneous calcination of lead and tin, or those two 
oxides prepared separately. It is a great mistake to sup- 
pose, that the frits which are obtained in ordinary substances 
by each of these methods are the same. It is thought, 
nevertheless, that if we grind on a porphyry for a longtime 
the mixture of the two oxides, and afterwards pass them 
through a sieve, that we shall equally succeed in obtaining 
an homogenous product ; but notwithstanding the perfonur 
ing of these minute, tedious, and expensive processes, to 
which it is impossible to confine oneself in the arts, it con- 
stantly happens that these oxides are unequally distributed 
in the mass, and consequently that some parts are more 
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fusible than others, so that the enamel produced is neces- 
sarily gravelly. 

We may easily foresee that we must modify the compo- 
sition of the frit, agreeably to the kind of enamels of which 
it is to form the basis ; those to which the metals are to be 
applied require a great deal of fusibility, and it therefore 
becomes necessary that the frit should contain more of the 
flux ; also to take care in this case not to employ a sand 
contrary to its nature, and to take the precaution to calcine 
it beforehand with a fourth part of its weight of marine salt, 
aud to do the same also when we add the metallic fluxes, 
Buch as minium, or calcined lead. We thus obtain a 
white semi-vitrified mass, which, when pulverised, serves 
for the composition of enamel. But sometimes, in order 
to hasten the fusibility of the enamel, we employ a calcine 
made with a smaller proportion of tin ; but this method is 
not often ptrt in practice, and only for those enamels which 
do not require a considerable opacity. 

There is also another motive for making certain parti- 
cular change in the proportion of the ingredients of the 
frit, which is the nature of the colours, which enter into 
the composition of the enamels. The oxides of lead, for 
instance, greatly injures many of these ; and we are obliged 
in this case to have recourse to other kinds of fluxes. 
Clonet •says, that he has chiefly employed a great propor- 
tion of the following mixtures, to serve as the bases for 
purples, blues, and other delicate colours. 

Three parts of siliceous sand, one of chalk, and three of 
calcined borax ; or, still better, three of white glass, of the 
Gobeline manufacture, one of calcined borax, one-fourth 
of nitre, and one^pari of diaphoretic antimony, well washed. 
These compositions produced a very white enamel, and 
which was afterwards changed to a perfect blue by cobalt. 

Finally, we may conceive that we can very considerably 
vary the methods of forming the first material; but we 
must take care not to lose sight of the quality essen- 
tial ta a goo4 enamel, namely, that of acquiring in a mode- 
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rate fire sufficient fluidity to afford a good lustre, and be 
tbin enough to run. It sbould not experience a complete 
fusion, but it should lose its pasty consistence ; but, never- 
theless, so that it should not appear, after cooling, as if it 
iiad undergone an entire liquefaction. 

After this short explanation, we shall describe the most 
general processes employed to obtain the principal enamel 
colours. 

Of the White Enamel Mat. — This kind of enamel re- 
quires the greatest care to be taken in the choice of the 
materials of which it is composed, and especially that they 
be free from any kind of tint, but be of a perfect white- 
. uess ; thus the frit which is employed in this case must be 
composed of the most pure materials. But it would not be 
always desirable to reject a frit, because it was a little 
coloured, as this colouration might depend upon two causes, 
either on certain metallic oxides, or on fuliginous particles, 
produced from organic substances ; but it is easy, in these 
. cases, to free it from them by means of a very small quan- 
tity of oxide of manganese, which possesses the property 
of readily giving up a part of its oxygen, and thus facili- 
tates the combustion or destruction of the carbonaceous 
colouring matters. We might be surprised at seeing an 
oxide, coloured itself, but which, nevertheless, is capable 
of restoring whiteness; but we may remark, that the man- 
ganese does not possess this property of removing colour, 
but in its highest state of oxidation ; and that it acts in a 
lesser degree, when it comes into contact with the com- 
bustible matters, and does not communicate any colour to 
the combinations of which it forms a part. It is evident, 
however> that we must not increase the necessary propor- 
tion of the manganese, otherwise the excess may produce 
a colour more or less distinct. Indeed we may say that it 
IS sometimes necessary that the manganese shoald give a 
little colour^ in order to produce a more agreeable white : 
it is on the same principles that we soften the glare of the 
white in woven fabrics, by the addition of a little blue. 
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The manganese has long been employed in glass-bouses, 
with the same intent, and indeed some authors have given 
it the name o(the soap of glass ; but they employed it under 
the erroneous name of magnesia. We may here remark, 
that this name has given rise to many gross errors, because 
they thus confounded the oxide of manganese with the 
white magnesia, which is obtained from Epsom salt. Thus, 
in the Dictionnaire des Arts et Metiers, by TAbbe Jou- 
bert, we must substitute mcinganese for magnesia, in his 
receipt for the preparation of white enamel. 

Several ancient authors have directed us, in the prepa* 
ration of white enamel, to add forty grains of manganese 
to five or six pounds of frit of the first quality, and to melt 
the whole in a crucible, placed in a brisk fire, perfectly free 
from^moke. When the fusion is completed, the fused mass 
must be poured into clear water, and be afterwards again 
melted. We must repeat this operation four times, if we 
would render the mixture perfect, and the reaction more 
complete. It is evident, after what we have before said, 
that the proportion of the manganese must be governed 
by the quantity of colouring matter to be destroyed ; and, 
we may hazard the production of a disagreeable colour, 
by adding an excess of it ; it is much better, therefore, ta 
employ less than the necessary quantity, in the first in- 
stance ; and to add afterwards small portions by degrees^ 
till the intended efiect is produced. 

We may also form a white enamel with a calcine com- 
posed of two parts of tin, and one of lead. We take one 
part of this calcine and two parts of common glass, to which 
We add a small quantity of manganese. When the whole 
is well mixed, it must be melted as before directed. It is 
here also equally necessary, that all the principal matters 
of which this composition is formed be perfectly pure, 
otherwise it will be impossible to obtain the milky white* 
ness required ; for example, we must avoid the exides of 
iron and copper, which are very frequently mfet with in all 
l&inds of substances. 
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Some recommendy in formiog white enamel, to employ 
washed diaphoretic antimony ; but this substspice must not 
be added to any preparation into the composition of which 
lead, or other metallic oxides enter, as in that case it 
would rather darken the colour than whiten it ; it should 
not be used, therefore, in the making of common glass or 
saline fluxes. 

We may take three parts of white glass, or crystal^ and 
one part of washed diaphoretic antimony ; mix them per- 
fectly, and melt them in th^ usual manner, to form a white 
enamel. 

0/ Blue Enamel. — This fine colour is always obtained 
from the oxide of cobalt, whatever may be the other coi;l< 
stituents of the enamel, and it produces such an intense 
colour, that if it were not employed in very small qu^ti- 
ties it would become almost black. This colour is so rich 
and bright as to predominate, as we may say, over all 
others; and we must lower its tone, in some degree, but 
not so as to be perceptible ; this is, however, easily accom- 
plished. Nevertheless, to obtain this product in all its 
beauty, * it must, as far as posssible, be freed from all 
others ; and its colo]ur will be the more clear, as the cobalt 
is the most pure. 

tDobalt is mixed, in most of the mines known, with ^ 
great number of extraneous substances, such as iroB^ 
arsenic, copper, nickel, and sulphur, from which it is difr 
ficult to free it entirely. But it is necessary, in the forma- 
tion of ,^namel, that it should be perfectly pure ; and, par^ 
ticularjy, it is absolutely essential to free it from the pre- 
sence of iron, copper, and nickel, which are more preju-^ 
dicial than the others ; but it is easy to effect this purpose, 
by merely dissolving the mineral in the nitric acid, and eva- 
porating the solution to the consistence of syrup, to drive 
off the excess of acid, ^nd separate a part of the arsenic^ 
It must then be diluted with water, and a solution of sub- 
carbonate of soda be add^d, a little at a time ; it must be 
stirred briskly, and the additions continued, until » ^efosit 
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is formed, at first of a greyish white colour, but afterwards 
of a rose-colour. When this colour appears, we must stop 
the further additions, filtre the solution, and finish thei 
precipitation of this filtered liquid by the carbonate of soda. 
We thus obtain the arseniate of cobalt suflSciently pure ; 
and as the arsenical acid is not capable of giving any colour, 
and as it is volatile, so it does not injure the beauty of 
the blue; and it is thus obtained in great purity by this 
process. 

Metallic fluxes are not proper to be used with this 
colour, as they always communicate to it a tint more or 
less strong, and which injures the purity of the blue. We 
have indicated, at the beginning of this article, those com- 
positions which are most proper for the formation of this 
enamel ; and we may add, that the nitrate of potash is 
necessary to carry the cobalt to its highest state of oxida- 
tion, a state in which it affords the most colour. 

Of Yellow Enamel. — There are many processes for 
making this coloured enamel ; but it is difficult to fix it, 
and we rarely obtain it uniformly of a good tone. We may 
produce it directly with the preparations of silver, such as 
the phosphate and the sulphate. This method is not, how- 
ever, always used, as the employment of a heat too great, 
or the power of the fluxes, easily destroy it ; nitre is also 
highly prejudicial. The uncertainty of succeeding with 
silver causes it to be seldom employed ; we prefer to use 
the oxides of lead and antimony^ which ^flbrd a -fine yel- 
low, when they are combined with other oxides sufficiently 
refractory to hinder the complete vitrification. We take, 
for instance, one part of the white oxide of antimony to 
three or four parts of white-lead, 'one of alum, and one of 
sal-ammoniac. We pulverise each of these substances^ 
and then make a perfect mixture of them, which we sub- 
mit to a heat capable of decomposing the sal-ammoniac. 
We judge that the process is completed when the yellow 
colour is well developed ; it produces a combination exactly 
resembling that known by the name of Naples yellow. 
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We may also obtain other yellow tints with the oxide 
of lead alone; but if we add to it the red oxide of iron, its 
tints will be varied in proportion to the quantity of this last 
ingredient. 

Clouet says, in his Memoir on Enamels, that we can 
procure a fine yellow with the oxide of pure silver, and 
that it is sufScient to lay a slight coat of it upon the part 
which you would colour. We therefore exposed a piece of 
enamelled work to a moderate heat, and withdrew it when 
we had carried it to a convenient degree ; on removing a 
thin layer of reduced silver, which we found upon its sur- 
face, we saw, in the spot it had occupied, a tint of a very 
beautiful yellow colour, but without penetrating to any 
depth. We may observe, that, in order to be able to 
remove the pellet of silver which covers the colour, it is 
necessary not to fix this pellet by means of a flux ; and, 
consequently, that it cannot be applied until the other 
colours are all fluxed. ' 

In general, yellows require but little flux, and it unites 
better with them, from their metallic nature. 
. Green Enamel. — We know that a green colour is pro- 
duced by a mixture of yellow and blue, but we rarely 
employ this method in enamelling, but obtain it directly 
either from the oxide of copper, or, still better, the oxide 
of chrome, which has the advantage of resisting a power- 
ful fire. 

Chemists are acquainted with two oxides of copper; 
the one, which is named the protoxide, is of a fine red 
colour, and communicates that colour to fluxes, bat it is 
difficult to fix it. The other is the deutoxide ; this is 
blue when in the state of a hydrate, and of a blackish- 
brown colour when it is anhydrous ; its colour is green, in 
all the vitreous combinations of which it forms a part 
This oxide requires one or two difibrent proportions, or 
even more, of flux, accordingly as it may be in the saline 
or metallic states, to cause it to enter into complete fu- 
sion ; but they usually employ too small a portion, and 
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add .a little oxide of iron. To four pounds of frit, for in- 
stance, they add two ounces of oxide of copper, and forty- 
eight grains of saffron of Mars ; we must employ all the 
precautions we have before indicated to obtain a perfectly 
homogenous enamel. 

Red Enamel, — We have said that the protoxide of cop- 
per affords a fine red colour when we are able to fix it ; 
but we may add, that this result is exceedingly difiicult to 
obtain, because this oxide is exceedingly fugacious ; it is 
susceptible of losing or of receiving a new quantity of oxy- 
gen from slight variations of temperature. It is neces- 
sary, therefore, to know, and to seize the precise moment, 
and to withdraw it from the fire instantly that it has ar- 
rived at its proper degree of colour. Nevertheless, we 
may, in a slight degree, remedy the effect of the tempera- 
ture, when it has not produced a super-oxidation, by add- 
ing a combustible material, such as charcoal, soot^ tartar, 
&c. The copper then returns to its minimum of oxidation, 
and the red colour which had disappeared is produced 
anew. We might, perhaps, by this means, and by in- 
creasing the power of the heat, produce a complete reduc- 
tion of one part of the oxide, and the particles of metallic 
copper disseminated through the red flux would give the . 
enamel the appearance of the stone known by the name of 
the aventurine. M, D'Arcet thinks that the most beauti- 
ful imitations of the aventurine result from an enamel 
formed in definite proportions, and susceptible of a crys- 
tallization, which is produced iu the manner of the damask 
or marbling of soap, and in which the crystals, being dis- 
seminated through a vitreous mass more fusible than the 
crystals, would give that beautiful appearance of this stone 
which we so well know. 

The ancients have not pointed out any direct process 
for preparing the protoxide of copper ; they obtained it 
from a mixture of the two oxides, and were obliged to re- 
store the oxidation, more or less, by the method we have 
descnbed. But now that we possess the means of pro- 
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curiog this oxide in a state of purity, the maaafaetafera 
begin to abandon those processes, more or less fantastical^ 
which we find in the o)d treatises, since they tend only to 
produce imperfect results. We propose, as a certain me^ 
thod, and easy in execution, that pointed out by M. Vogeh 
It consists in boiling a solution of equal parts of sugar, 
and of the sulphate, or, still better, the acetate of copper^ 
in four parls of water. The sugar takes a portion of the 
oxygen from the oxide of copper, and it remains in the 
state of a protoxide ; it then precipitates in the form of a 
granulated powder, of a brilliant red colour. In about 
two hours the boiling is finished, it is suffered to precipi- 
tate, the water is poured off, and it is washed and dried 
for use. 

This fine oxide is very easily and conreniently used^ 
and affords a red which does not yield to that of the most 
pure carmine ; and it may be obtained in this way, of all 
the shades from red to orange, by adding more or less of 
the oxide of iron. 

.The preparations of gold, and especially the oxide, or 
the purple of Cassius, are also used with advantage to colour 
enamel red, and this preparation also resists well a vehement 
heat. For some time they have used with success the so^ 
Intipns of gold, platina, or silver, instead of their oxides^ 
and have obtained by this means a more intimate mixture^ 
and, in consequence, more homogenous tints. 

Black Enamel. — Black enamels are formed with the 
protoxide of manganese and the protoxide of iron ; and to 
give more intensity to the colour, they add a little cobalt* 
Argil alone, according to Clouet, affords a fine black 
enamel. 

Violet Enamel, — ^The peroxide of manganese alone, in 
a small quantity, furnishes, with saline fluxes, an enamel 
of a fine violet colour ; and is easily obtained, in a variety 
of tints, by modifying the proportions of the elements of 
the first. The essential thing is to preserve the manganese^ 
in its iiighest state of oxygenation, and, consequently, to 
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avoid the mixture of any substance, in combinatioa with 
it, capable of reducing it* 

These are the principal enamel colours which are ob^ 
tained by means of the metallic oxides ; but the number 
of these oxides are daily increasing, and it is therefore de* 
sirable to make new experiments, in which they may be 
employed. In the progress of these experiments, there is 
no doubt but that many interesting results would be ob^ 
tained. 
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** Gunpowder, to be good, should be quick, strongs 
free from impurity, and not liable to attract moisture from 
the atmosphere. The general method of trying the purity of 
gunpowder, is by burning it on clean white paper: two or 
three small heaps are made near each other, and one oi 
them is fired; if the smoke rises perpendicularly, and 
there be no feculent matter left on the paper, nor th^* 
other heaps fired; it is considered as evidence that the in* 
gredients have been of a good quality, and well com^* 
pounded. If, however, the other heaps are fired, the 
paper burnt, or a dirty residuum left, it may be supposed 
that the nitre was impure, that the charcoal was not com« 
pletely pulverized, or the whole of them were not well in«' 
corporated together. It is remarkable that powder Will 
vary in its proof at different times of the day^ and from 
what cause we know not ; in truth, notwithstanding it has 
been in use for four hundred years, we are still but par*-^ 
tially acquainted with the nature and properties of this 
article. 

** Several methods of proving or trying the strength 
of gunpowder have been adopted; but, with the except 
tion, perhaps, of Mr. Dupont's Eprouvette, none of them 

* From The American Shooter^t Manual^ but republished in the Frank' 
tin Journal, 
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can be relied on for much accuracy, when used for fine 
powder. The mortar is very uncertain, and the spring 
eprouvette is worse than useless, and should be abolished. 

*' There is certainly no nation in the world where ma- 
nufactures in general have so jusily become celebrated as 
Great Britain, and in no article, perhaps, more than in 
gunpowder. The French powder has been highly spoken 
of, but by experiments made upon what is called ' king^s 
powder,' made expressly for the king of France and his 
court, and which is doubtless the best made in France, it 
will not be found to bear comparison with that of Pigou, 
Andrews, and Wilkes*, which is no doubt the best foreign 
powder ever introduced into this country. 

'* Dupont's Eprouvette is nothing more than a small 
chamber, capable of containing about the charge for a 
patent breech fowling-piece, placed in a vertical position, 
so that the action of the powder is upwards ; when loaded, 
a weight of about four pounds, attached to a lever, is let 
down so as to cover the chamber. To the moveable end 
of the lever a graduated ribband is so attached, that when 
explosion takes place, the weight is thrown up, taking 
with it the ribband, which passes through a small hole ; 
the weight, of course, again falls to its place, but the rib- 
band is held by the slide, at the point to which the force 
of the powder carried the weight. 

*' When the strength of gunpowder has been tested, its 
quickness in firing may also be proved, in a manner in- 
vented by Mr. A. Dupont. The method of thus testing 
quickness is both simple and satisfactory. , It is nothing 
more than burning a train of twelve feet, or one hundred 
and forty-four inches, of each of the samples to be tried ; 
these trains are laid parallel to each other, and the board 
they are laid upon being graduated, you can thus plainly 
see the comparative quickness of each sample." 

* Of Dartford, Kent.— Ed. 
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Remarks upon the Properties essential in good Gun- 
powder, and upon the Methods of Testing its Strength. 
By Joshua Shaw, Esq. 

SIR, Philadelphia, July 18, IS27, 

Being a constant reader of your journal, and always in- 
terested in. new discoveries and improvements, my atten- 
tion was arrested by an article in your last number, on 
the strength of gunpowder. The subject is one of which 
I may claim some knowledge, from a practice of more 
than thirty years in the sports of the field, and from hay- 
ing myself performed numerous experiments in relation to 
it, and paid much attention to the experiments and opi- 
nions of others. 

Although I differ in some respects with the writers of 
the " Manual," we all agree, that powder to be good 
should be quick, strong, free from impurity, and not liable 
to attract moisture from the atmosphere. In the article 
alluded to, it is said, that *' several methods for proving 
or trying the strength of gunpowder have been adopted, 
but with the exception, perhaps, of Mr. Duponf s epro- 
vette, none of them can be relied on for much accuracy." 
Now, in my opinion, this eprovette is equally defective 
with those usually employed, and which I consider as 
worse than useless. Their great fault is, that a similar 
result may be obtained with them from powder which is 
strong, and from such as is comparatively weak, but which 
excels the former in quickness. 

-The real strength of powder depends upon the quantity 
of gas resulting from its explosion ; the coarser kinds fre- 
quently yield more than the finer ; every experienced 
sportsman knows, that with coarse powder he can kill 
wild-fowl at a greater distance than he can with the best 
canister, although the measure of both be the same ; yet 
in this case the weight of the fine will exceed that of the 
coarse. The blow upon the shoulder, it is true, will be 
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more powerful from the fine, that from the coarse being 
icaroely felt ; the oause of this is, the coarse burns with 
oomparative slowness, and giving out a large volume of 
gas, the elasfic force increases until the shot leav^ the 
muxade of the gun ; whilst that which is fine, being gene- 
lallj quicker, has every grain ignited at nearly the same 
moment, and exerts a sudden force, which is felt like the 
Mow of a hammer ; but this force does not continue, but 
relaxing before the shot is discharged, these lafoer are 
retarded by friction, and pass on with decreased velocity. 
A little retectioii will make it apparent, that the quickest, 
Bot always the strongest, powder will tell best, either in 
the eprovette described, or those referred to in the article 
in question. It is true, that the quickest powder may be 
idso the strongest, but the test given is fitllacious, and is 
aaloulated to lead into error; besides which, were the 
«i0aos good, but few persons could avail themselves of 
ihem, as they hs^ve mo good inntrument at their command. 
I wUl therefore describe the mode which I have followed, 
{md which can be practi9ed by every one, but I will first 
udd % few words^ upon the properties of gunpowder. 

Xn field sports the percussion gun has efiected a con^ . 
^iderable revolution, having caused such gunpowder to he 
preferred as was formerly rejected. Strength, not quick- 
lie$s, is now the important point, because tber fulminating 
|K)wder used for priming these guns, distributes the fire 
with th0 quiGki)es9 of lightning throughout the whole 
charge; and at once ignites every grain ; thus rendering, 
what in the old gun was slow powder, many times more 
rapid in its combustioq than the quickest powder formerly 
W^s« A quick powd^ is rendered so much more so^ when 
Ignited in thif way, as to re^e^mble in its aclioe some of 
the fulminatiug powders ; and, consequently, to endanger 
the bursting of the gun. The English manufacturers are 
«vident]^ awar^ of this effect, as is evident in a number 
jSii ti^ guw lately imjKHrted inio^ihis city; they are 
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thickened near the breech, whilst they are kept as light As 
usual, by lessening their thickness in other parts, where 
the metal might safely be spared. 

The effect of a too rapid explosion may be illustrated by 
the action of the fulmiuating powders, of which there are 
several kinds. A small charge of these will burst the 
strongest fowling-piece, but will not throw a ball ten 
paces ! Although strength is always an important point, 
I think that it must now be manifest, that it is dangerous 
to confound this property and quickness mth each other. 

Impure or dirty gunpowder is the detestation of every 
Sportsman, as it is a fault without remedy. If his powder 
be weak, he may add to his charge, and obviate this 6vil. 
I have freely used Dupont de Nemours and Co.'s Brandy- 
wine gnnpowder. and also Pigou and Company's, and 
have consulted with many of my friends who have used both, 
and all have agreed that the Brandy-wine gunpowder is 
both strongest and quickest ; but all have agreed th^t it is 
much less cleanly, soiling the gun more than Pigou's, and 
giving to water in which the barrel is washed an ink-tike 
appearance ; whilst a greyish tint only is produced by the 
latter, without much injuring the transparency of the 
fluid. 

Had the English powder intended for ordnance been 
fested, it would have probably been found, that the Eng- 
lish manufactured article is not equalled by that made in 
this country. This at all events was the case with a 
quantity found on board the Lady Johnson, captured dur- 
ing the last war on her voyage to Canada. The fact rests 
on the testimony of every one who had an opportunity of 
trying it. This is a point of great importance, and well 
worthy the attention of the government, and of the manu- 
facturers of the article. 

I will now describe the mode which I have adopted, in 
testing the strength of gunpowder. The method which T 
employ may not be scientific, but it is nevertheless cer- 
tain, and uniform^ in its results. I fix up a piece of board 
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Tertically, having a hole in it of from six to eight inches 
in diameter, and over which hole I nail a quire of paper 
by its two upper corners ; the sheets are compact as taken 
from the ream ; writing paper is to be preferred. This is 
my target, at which I fire from a distance of thirty or 
thirty-five yards. My shot is weighed and the powder 
measured with some care, and, before firing at the target, 
I turn up six or eight leaves of the paper, placing over 
them a loose board, to protect them from the shot. I then 
fire, say No. 6 shot, and if the powder be strong, many of 
the pallets will pass entirely through the paper : if more 
than half pass through^ I turn down some of the sheets, 
and thus proceed, until the paper is again perforated by 
about one-half of the number of shots discharged. Other 
kinds of powder may now be compared with that first 
used ; one may not cause a single pellet to pass through, 
whilst, from another, the whole charge may pass ; by in- 
creasing or decreasing the number of sheets, you may find 
a difierence of twenty per cent., and that in favour some- 
times of powder which appeared the weakest by the com- 
mon eprouvette. The correspondence between this mode 
and the practical use of powder is apparent, and experi- 
ence has proved it to be the best. 

The trial by firing gunpowder on white paper is altoge- 
ther fallacious, some kinds not soiling it, which yet are abso- 
lutely filthy when used in the gun, and some burning 
quickly in the loose heap, which act slowly when rammed 
down. 

I trust I have proved, that quickness is a property in 
gunpowder, much less desirable now than formerly, and 
that elastic force and purity are the main requisites. 

Should you, sir, however, wish for farther evidence upon 
this point, it will afford me pleasure to furnish you with 
my mode of testing the quickness of gunpowder, which 
measures the time required to burn different kinds of gun- 
powder with such accuracy, that in numerous trials^ the 
difibrence in the results will be a mere fraction. 
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In offering these views, 1 have not been prompted by 
any invidious motive ; my aim has been to ascertain the 
truth. And, having had much practice in the use of gun- 
powder, I have attempted to describe what I have actually 
observed ; and if I have succeeded in making known any 
thing which may have escaped the notice of others, my 
observations will possess some value. 

I am, sir, very respectfully yours, 

To Dr. Thomas P. Jones, JoSHUA ShAW. 

Editor of the Franklin Journal. 



CI.-— Notice of a New Engine possessing great power, 
now constructing in the vicinity of Philadelphia. By 
Joshua Shaw, Esq.* 

SIR, Philadelphia, Jult/ 10, 1827. 

Believing that any information relative to the progress 
of improvement in the mechanic arts will be acceptable to 
you, I send you some intelligence respecting a machine 
which will soon be before the public. 

A person residing in the neighbourhood of this city has 
lately completed a small engine, which, in my opinion, 
will combine safety, simplicity, and economy, in a degree 
surpassing any of the steam-engines now in use. As the 
engine of which I speak will soon be ready for public in- 
spection, when you will have an opportunity of judging 
for yourself, I will not now attempt to describe its structure, 
but merely state some of the advantages which I believe 
it will present. 

It will be free from the heat and the danger which ac- 
company highly elastic steam, and also from all tremu- 
lous motion and rumbling noise. It will occupy but little 
space, and is so silent, that it will scarcely be heard. There 
is no fire, no boiling water, no burning of gas. It is light, 
simple, and efficient : dissipating, at first sight, all those 
apprehensions which other engines are calculated to excite. 

• From the Franklin Journal, 



362 On the Manufacture of Naph$ Yellow. 

It cao be regulated so as to work with a pressure of from one 
to six hundred pounds upon the square inch, with a very 
moderate strain on any given part of the machinery. The 
ingenious inventor, whose name will appear in due time, 
pledges himself that an engine of sixty horse power shall 
be kept at work night and day, for one month, at a cost 
not exceeding ten dollars ! 

I am, sir, very respeHotfally yours, 

To Dr. Thomas P. Jones, JoSHUA Sh AW. 

Editor of the Franklin Journal. 

Remarks by the Editor of the Technological Repository. 

We can only say, that if the projector of this new en- 
gine can but realize one-half of his expectations, he will 
perform what has never yet been accomplished or even 
contemplated by any one else. We fear it will be long, 
, however, before his engine will be visible, and wish his 
friend Mr. Shaw may not have been too sanguine in his 
expectations in this instance, as well as in another, which 
he mentions in the above letter. 



CII. — On the Manufacture of Naples Yellow *. 
This colour has long been prepared by the Italians, under 
the name of giallolino. Its real composition is but little 
known, not for want of receipts for preparing it, but be- 
t^ause we possess a great number which do not agree with 
each other. From this difference in its composition arises 
the variety of tints in it, as furnished by each manufac- 
turer. Naples yellow is a colour esteemed by artisti?,' on 
account of its cool tint, its brilliancy, and its richness ; 
but it would be desirable that it should be always alike in 
• quality. It is used not only in oil painting, but it is em- 
ployed likewise with advantage for painting in enamel, on 
stoneware, and on porcelain. 
We shall extract from Passori's work, entitled, " N'aow 

* From the Dictionnaire TechnologiqUe. 
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raccoUa d^opuscoli scientificU^^ published in 1758, t. vr. 
p. 103, the best receipt for the preparation of this colour, 
which results from the following mixture : — 1 pound of cal- 
cined antimony, 1 pound eight ounces of calcined lead, 
I ounce of marine salt, 1 ounce of what is here termed 
allume defeccia, but which is in another place termed alum, 
and in another tartar ; and thus, necessarily, great dif- 
ferences will arise in the results, according to the one or 
the other of these versions. 

Thus also Fougeroux, in the Memoir es de FAcademie 
des Sciences, for 1766, recommends to boil for seven or 
eight hours, at first over a gentle fire, but, finally, overs 
vehement one, a mixture of 12 parts by weight of white 
lead, 1 of alum, 1 of muriate of ammonia, and 8 of diar 
phoretic antimony. 

We really cannot see of what use the alum can be in 
this process ; it surely cannot act as a colouring mate- 
rial, nor as a flux. We must therefore presume that it 
should rather be tartar, or its alcali, which should be em- 
ployed ; and this becomes the more probable, as Passori, 
in the different receipts he has published, also uses the 
vrordfeccia, meaning by this expression what the Italians 
understand as tartar, the deposit of wine. 

We are, upon the whole, inclined to think that it is the 
alcali of the tartar, and not the tartar itself, which should 
be used to oxidize the metals which enter into this compo- 
sition, and that the action ot the acid of the tartar, in first 
oxidizing them, is altogether useless, since we necessarily 
determine to efibct the reduction of these oxides. And we 
may remark, in fact, that in the receipt given by Tonge- 
reux, he prescribed diaphoretic antimony, or this metal in 
the state of an oxide, and which also contains a fifth part 
of potash. Thus then, this condition of oxidation does not 
appear to be alsolutely necessary, at least entirely, because 
when we employ the marine salt and the sal-ammoniac, we 
should suppose that these form cblorures, and contain, the 
metals in a radical state. In fact, the quantities ^f sal- 
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ammoniac and marine salt mentioned in all the known re^ 
ceipts are not sufficient to convert all the proportion of 
oxides into chlorures. Of some of these compositions, at 
least, the muriates form a part^ if not of the whole, and 
the results are combinations of oxides and chlorures — com- 
binations analagous to the red antimony, which^ according 
to Proust, is formed by .the union of a metallic sulphur and 
an oxide 

We do not possess any analysis of Naples yellow which 
will permit us to establish an opinion founded on this point, 
but it would be of great service, were some. able chemist 
to undertake to analyse it. We shall now proceed to give 
various receipts which have been published, in order that 
every one may choose amongst them. 

Passori, whom we have before quoted, has given many 
of these receipts, not only as affording different means of 
obtaining this colour, but^ more particularly, with a view 
of procuring the various tints of it. The following are the 
Tarious processes : — 

1. Six pounds of lead, 4 pounds of antimony, andlpound 
of tartar (feccia). 

2. Three pounds of lead, 4 pounds of antimony, 1 pound 
of tartar, and 6 ounces of coinmon salt. 

3. Five pounds of lead, 4 pounds of antimony, 6 ounces 
of tartar. 

4. Four pounds of lead, 2 pounds of antimony, and 6 
ounces of tartar. 

5. A pound and a half of. lead, 1 pound of antimony, 
1 pound of tartar, and 1 pound of common salt. 

6. Three pounds and a half of lead, 2 pounds of anti- 
.mony, and 1 pound of tartar. 

It is to be understood, that the metals must all be pre- 
viously in the state of oxides before being noiixed, and sub- 
mitted to fusion. 

We find in " Du Voyage en Italic/' by Delalande, pub- 
lished in 1786, vol. iv. p. 504, a process for making Na- 
ples yellow, which was communicated to him by Prince 
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SaD-Severa, and in which nothing is found but lead and 
antimony, viz. : — Lead, perfectly oxided, and finely sifted, 
3 parts ; antimony, also oxided and sifted, 1 part. Care- 
fully mix them, and to render the mixture more perfect, 
pass them through a silken sieve ; lastly, place the pow- 
der, of the thickness of two inches, on large plates of 
glazed earthenware, covet thenl with leaves of white paper, 
and place them in the upper part of a potter's furnace, 
where they may not be exposed to too great a heat; the 
mere reverberation of the flame upon them will be suflS- 
cient. The plates may be withdrawn with the rest of the 
pottery ware, and we shall obtain a hard mass of a yellow 
colour. 

Some authors introduce the oxide of zinc, and others 
that of bismuth, into the composition of Naples yellow. 
Thus, as we see, the elements of this colour are greatly 
varied ; and it is not strange, therefore, that we find in 
commerce such dififerent tints of it. We shall finish by 
giving two other receipts, which we know have afibrded 
good results. The first consists in mixing 12 ounces of 
antimony, 8 ounces of minium, and 4 ounces of oxide of 
zinc. The whole being well mixed and sifted, must be 
submitted to the action of heat, in the same manner as in 
the receipt published by Delalande. 

For the second process, we take — 1 gros of diaphoretic 

antimony, 1 ounce of muriate of ammonia, and 1 pound of 

pure oxide of lead, either minium or litharge. We mix 

and sift the whole perfectly together, and melt it in a 

.crucible. 

This operation requires very excellent crucibles, as the 
mixture is a flux, and immediately attacks those which are 
not refractory. 

In those manufactories which prepare this colour in the 
large way, they employ a reverberatory furnace, in the 
vault of which is < an opening sufliciently large to enable 
them to put in and remove the crucibles commodiously. 
This is an operation which necessarily requires much atten- 
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tion, and therefore each workman ought not to hare more 
than four or fire crucibles placed under his care, and thej 
should be arranged in such a manner in the furnace, that 
the process should not be terminated sooner in one than 
in another. 

When the matter is perfectly fused, and at a reddish- 
white heat, it must remain in this Itate about fire minutes ; 
and then the crucible must be removed from the furnace, 
and the mixture be poured into an iron pot ; the bottoms 
of the crucibles must then be attentively examined^ and if 
there are not found any deep cracks in them, they may 
serve for another operation ; otherwise, they must be re- 
placed by other crucibles. 

Pipes or tubes are generally used for stirring the mat* 
.ter in fusion, when necessary. But we must avoid as much 
as possible the bringing of iron into contact with this eoiour, 
as it always injures it. 

It is essential also that the charcoal employed in this 
fusion be very dry, otherwise it will crackle, and thus 
throw portions of it into the matter, which will partially 
reduce the oxides, and cause certain small grains to form 
in it, which will produce dirty stains in the colour. 




cm. — On the different Black Colours,. JBy tke latt cek- 
brated William Lewis, M.B., and F.R.S. 

(Continued from pag* 319.) 

II. Composition of Ink, deduced from the ExperimenU. 
The foregoing experiments point out for the best pro- 
portion of the ingredients, one part of green vitriol, one 
of powdered log- wood, and three of galls. The best men-* 
struum appears to be vinegar or white wine, though ion 
common use water will suffice. The quantity of menstruum 
admits of great latitude : to make an ink of a full body ef 
colour, it should not exceed one quart, or at most three 
pilots, to three ounces of the galls, and one ounce of the 
oflier ingredients. The proportion of gum may be varied 
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at discretion, according as the ink is wanted more or less 
glossy or shining, or as the nature of the paper may reqnire 
the fluid to.be well gummed to prevent its sinking, half an 
ounce to a pint is, in most cases, sufficient ; though the 
more gum we can employ, consistently with due freedota 
of writing, it is probable that the ink will be more durable. 

The ingredients may be all put together at once, in any 
convenient vessel, and well shaken four or five times a day. 
In ten or twelve days, and sooner if set in a warm place^ 
the ink will be fit for use ; though both its colour and du- 
rability will be improved by standing longer on the undis^ 
solved ingredients. The ink thus prepared, though it flows 
pale from the pen, turns to a good black in a day or two 
after writing. 

Or the logwood and galls may be first boiled in the liquor 
for half an hour or more, with the addition of a little more 
liquor to make up for that which evaporates in the boiling. 
Strain the decoction while hot, and having put it into the 
vessel which the ink is to be kept in, add to it the vitriol 
and the gum ; as soon as these are dissolved the ink may 
be used. By this way of managing the prooess, we obtain 
all the advantage of boiling, and the separation of the gross' 
feculence, without daubing any other vessels or utensils 
than the ink- vessel itself; the ink is expeditiously made, 
and writes of a pretty full colour. 

Common pale ink, prepared by cold maceration, maybe 
improved, so as to write black at once, by evaporation. 
It may be set in such a heat as will make it visibly steam, 
not greater, and the heat continued, until on trying the 
liquor now and then, it be found to he of sufficient black'- 
ness. On the same principle, when ink is kept in an open 
ink-stand, till it begins to grow somewhat thifik, from the 
' exhalation of part of the watery fluid, it writes as black as 
can be wished ; *and when grown too black to be conveni- 
ently written with, it gives blackness to a certain quantity 
of fresh ink. Hence, when we have a pale ink to be thus 
improved, it will be sufficient in many cases to evaporate 
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to blackness only a part of it, and to dilute this occasionally 
as it thickens in the ink-stand vith some of the rest, 
stirring them well together after each addition, as the 
thickened and dilute inks do not very readily unite ; if the 
evaporation was suffered to continue till the black matter 
remained dry, it would scarcely dissolve at all in conunon 
ink or in water. There is another method of giving black- 
nesss to inks, by the addition of some of the black pigments 
formerly mentioned ; but the use of these pigments for 
writing will make the subject of another article, at the end 
of this section. 

As the galls and logwood ought to . be in pretty fine 
powder, that their virtue may be more readily and effec- 
tively extracted, it is expedient to have the ink separated 
from them^ as in the second of the above processes ; be- 
cause otherwise the ink would often be loaded with the 
finer parts of the powder in substance, which being mixed 
up by shaking the vessel, remain long suspended in the 
liquor. It is proper, however, in order to be secure against 
any danger of a deficiency in the astringent materials, to 
add to the ink, separated from its feculence, some galls in 
coarse powder, freed from the fine dust by a sieve. On 
the same principle, an oaken cask is one, of the best vessels 
for keeping ink in, this wood having a manifest astringency, 
and answering nearly the same end wi^h the additional 
galls. Besides the galls, some pieces of iron may be put 
into the vessel, as before mentioned. 

III. On the Preparation of Parchment and Paper for 
Durable Writings, — ^The dyers, as we shall see hereafter, 
prepare their cloth for receiving a permanent blackcolour, 
by boiling it with galls, that it may be thoroughly pene- 
trated by the astringent part of the galls, before the 
vitriol is introduced ; so that where vejr the vitriol can reach 
it meets with astringent matter, to unite and produce a 
black with. 

It is observable, that writings first begin to fade or 
change their colour on the back of the paper,, where the 



Qn th€ different Bhok Oolouri. 9eQ\ 

large strokes have sunk in, or are visible through it, as if 
part of the irony matter of the vitriol was in a more sub- 
tile or dissolved state than the rest, and sunk farther intQ 
the paper, on account of its not being fully disengaged 
from the acid, or sufficiently combined with the astringent 
matter of the galls. 

Hence it should seem probable^ that if the paper was 
impregn$ited with astringent matter, the colour of , the ink 
would be more durable, and that, therefore^ a practice 
similar to that of the dyer would be a valuable addition to 
the business of the paper maker. 

, To see how far this notion was well founded, I dipped 
some paper into an infusion of galls, and ^hen dry re-> 
peated the dipping a second and third time. On the pa- 
mper thus prepared, and on some of the same paper unpre- 
pared, I wrote with different inks, several of which, that 
the effect might be more sensible, had an over proportion 
of vitriol. The writings being exposed to the weather 
till the best of the inks on the unprepared paper had 
faded and changed their colour, those on the prepared 
paper were all found to retain their blackness. 

It is therefore recommended to the consideration of the 
paper makers,^ whether a particular kind of paper might 
not be prepared for those uses, when the long duration of 
the writing is of principal importance, by impregnating it 
with galls, or other astringents, in some of the operations 
which it passes through before it receives the glazing ; as, 
for instance, by using an astringent infusion, instead of 
common water, in the last operation, when the matter is 
reduced into a pulp for being formed into isheets. The 
brownish hue which the paper receives from the galling 
would not, perhaps, be any great obstacle to its use ; and 
if the proposal should be thought worthy of being carried 
into execution^ further enquiries may possibly discover 
means of obviating the imperfection, and communicating 
astringency without colour. 

An astringent matter might « be introduced also intp 
VOL. I. ' B B 
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parchment and vellum. The common tanned skins, as 
already observed, and not only those of the softer kind, 
but the firm soles of shoes, have the very impregnation 
which we here propose to communicate to the finer skins 
used for writing. I steeped a. thick piece of parchment 
in water, along with some oak-bark, for three or four days^ 
and having then pressed it smooth and dried it, I found it 
as efi^ectually penetrated with the matter which makes ink 
durable, as the paper in the experiment before mentioned. 
Even when the surface of the parchment was pared off, 
and the internal part written upon, the characters conti- 
nued of a good black, while those made with the same ink, 
on unprepared parchment, were changed to a yellowish 
brown. 

It may here be observed, that an impregnation of paper 
with one or both of the ingredients of ink, has been some- 
times already practised in a more imperfect manner, and 
with a view rather to amusement than to the answering 
of any useful purpose. Grails in fine powder, being well 
rubbed into the paper with a hare's foot, a solution of 
vitriol, made so dilute as to have little or no colour, writes 
black upon the paper so prepared, forming with the galls, 
in all the parts it touches, an extemporaneous ink upon 
the surface of the paper. If powdered vitriol be first 
rubbed in, the same blackness is produced by infusion of 
galls ; and if powdered galls and powdered vitriol be 
xni:xed and applied together, both in a very dry state, that 
they may not act upon one another, plain water makes a 
black writing. 

But though practices of this kind should in some cases 
be convenient, as for making occasional minutes, in want 
of ink, with common watery fluids; or for the purpose 
mentioned by Boyle, the keeping the fingers from being 
blackened, by using colourless fluids for writing with, it is 
plain that the inks thus produced must be in greater 
danger of fading than those made in the common manner, 
ks the proportions of the ingredients, which form the ink, 
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cannot be ascertained, and will b6 differtsnt on different 
parts of the paper. The preparation before r^ommended 
depends on a diiSerent principle, in regard both to the in- 
tention and the means ; for here the preparation is only 
superficial, while there it is. diffused through the istibstance 
of the paper : the intention here is only the producing' of 
a black colour on the surface, by applying a fluid which 
has no blackness ; while there, thia paper is impregnated 
with the material which is most perishable in ink, in otdtt 
to continue the blackness beyond the period in which thai 
of the ink itself would decay. 

lY. Attempts to prepare an Ink Jrom more dUrahk 
Materials, 

To introduce into writing the ink whose permanence W6 
see daily in printed books, appeared so desirable an ob- 
ject, that though there were small hopes of attaining it. Tin 
importance seemed to deserve some trials. 

Printers' ink, as we have seen in the foregoing, section, 
is a thick mixture of lamp-black and oil ; and sucli a mix- 
ture, though diluted with more oil, is evidently yin&t for 
writing. Instead of oil, I> mixed both lamp-black and ivdry^ 
black with a solution of gum arafeic, made of such consist-' 
ence as just to flow sufficiently free from the pen. The Hquors 
wrote of a fine black colour, but when dry, part of the co- 
lour could be rubbed off, especially in moist weather; and' 
a pencil, dipped in water, washed it away entirely. 

I tried solutions of the animal glues with the same' 
event. Isinglass, or fish-glue, being the most difficultly 
dissoluble of these kinds of bodies, I made a decoction of 
it in water, of such a strength that the liquor concreted 
into a gelly before it was quite cold : with this gelly, kept 
fluid by sufficient heat, I- mixed some ivory-black: cha- 
racters, drawn with this mixture on paper, bore rubbing 
much better than the others, but were discharged without 
much difficulty by a wet pencil. 

It was mm suspected that the colour could not be suf- 
ficiently fixed on paper without an oily cement. Aii oib 
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themselves are miscible with watery fluids by the inter-. 
veDtion of gam, I mixed some of the softer pf inters' var- 
Dish, already described, with about half its weight of a 
thick mucilage of gum arable, working them well together 
in a mortar, till they united into a smooth uniform mass : 
thb was beaten with lamp-black, and some water added 
by little and little, the rubbing being continued, till the 
ipixture was dilute4 to a due consistence for writing. It 
wrote freely, and of a full brownish-black colour: the cha- 
racters could not be discharged by rubbing, but water 
washed them out, though not near sq readily as any 
of the foregoing. Instead of the printers' varnish or 
burned oil, I mixed raw linseed oil in the same mannei^ 
with mucilage and lamp-black, and on diluting the mixture 
with water, obtained an ink not greatly different from the 
other. 
Though these oily mixtures answered better than those 
. with simple gums or glues, it was apprehended that their 
bekig dischargeable by water would render them unfit for 
the purposes intended. The only way of obviating this, 
imperfection appeared to be, by using a paper, which 
should admit the black liquid to sink a little into its sub- 
stance. Accordingly I took some of the more sinking 
kinds of paper, and common paper made damp as for 
printing, and had the satisfaction to find, that neither the 
oily nor the simple gummy mixtures spread upon them so 
much as might have been expected, and that the charac- 
' ters were as fixed as could be desired, for they could not 
be washed out, without rubbing off part of the substance 
of the paper itself. 

AH these inks must be now and then stirred or shaken, 
during the time of use, to mix up the black powder which 
settles by degrees to the bottom : those with oil must be 
well shaken also, though not used, once a day, or at least 
. once in three or four days, to keep the oil united with the 
water or gum ; for if once the oil separates, which it is 
ant to do, bv standijig. at rest for some days, it can no 
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longer be mixed with the thin fluid by any agitation. But 
though this imperfect union of the ingredients renders 
these inks less fit for general use than those commonly 
employed, I apprehend there are many occasions in which 
these kinds of inconveniences will not be thought to 
counterbalance the advantage of having writings, which 
we may be assured will be as lasting as the paper they 
^Te written upon. And, indeed, the inconvenience may 
be in a great measure obviated, by using cotton in the 
ink-stand, which, imbibing the fluid, prevents the separa- 
tion of the black powder difiiised through it. 

It has often been remarked, that the inks used in for- 
mer times were far more durable than those of later years, 
many modern records being more decayed than the manu- 
scripts of much greater antiquity. Camillo Paderni, in 
his letters from Herculaneum^ published in the Philoso- 
phical Transactions for the years 1753 and 1754, speaking 
of the ancient Roman and Greek volumes discovered 
there, written on the Egyptian papyrus, complains of the 
paper being so much decayed and rotten, that they have 
been able to unroll only a few pieces, but makes no com- 
plaint of the ink having any where faded, all the parts 
that have been unrolled seeming, from what be says of 
them, to be legible enough. In one place be mentions 
expressly, the characters being of a very black tint, ex- 
ceeding that of the coal to which some parts of the paper 
were reduced. This observation occurring to me on re- 
vising the foregoing experiments, I was induced to look 
into the Greek and Roman writers, who flourished before 
the destruction of that city, to see if any account could 
be found in them of the ink they made use of. 

(To be continued,) 
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CrV.— On the Management of Bees, and raising Stocks 
of them. By Mrs. Hf. Clifton, Mr. Gborgb Hub- 
bard, and Mr. Thomas Morris.* 

SIR, ' • Timherland Thorpe, July 27, 1790. 

In the eighth yolame of your transactions, a premium is 
offered, class one hundred and eight, for the greatest 
number of stocks of bees, not less than tUrty. I having 
Aat number in my possession, am induced to make my 
claim for the same. 

My mode of raising them has been as follows : about 
fifteen years ago, I bought one stock of bees, and, having 
great success, increased their number by degrees, till I had 
thirty stocks, and should have sent a claim last year, had 
T known there had been a premium for them. The method 
df keeping them, is in a straw hive, standing on a stone, 
supported by three oak stakes, about eighteen inches high, 
. the stone to project a few inches over, to prevent mice 
i^oin destroying them; also a covering, made of wheat 
straw, fixed over each hive, to prevent the rain from en- 
tering therein. 

The miethod of keeping them alive in winter, is by feed- 
ing them with honey every other day, from' the beginning 
of December to the latter end of March. Warm the 
honey, and pour it into plates, and lay upon it clean wheat 
straws, near to each other, to prevent the bees from being 
drowned in the honey : they will sit upon the straws^ and 
jtak.e the food clean from the plates. 

Maegarbt Clifton. 
. "^Witnesses to the truth of the above — ^W. Broadbent, 
Vicar of Timherland ; Francis Ward, Timberland; John 
Fish, surgeon, Sleaford. 

To Samubl Mobb, Etq, Sec. 
sir, Burj/ 8t. Edmunds, Oct. 29, 1790. 

As I am induced to become a candidate for the premium 

• From Vol. IX. of the Transactions of the Society for the Eneourage^ 
ment of Arts, Manufactures, and Commerce. 
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offered for the stocks of l)ees, class one handred and eight 
I beg leave to communicate to the society the folle^ieiitg 
experiments, the result of which, I flatter myself, will 
afford some information towards the management of thoije 
useful insects^ In my early acquaintance with these en- 
tertaining creatures, my endeavours to increase my stock 
were continually disappointed, particularly in the early 
months, by saving moderate stocks, which was a matter 
of surprise, to me, as my strong stocks throve amazingly, 
whether I kept them for work or swarming. 

Now, to ascertain the matter with sufiicient accuracy, I 
determined to sacrifice three hives every year, one strong, 
and two moderate ones. Accordingly, on the £rst of 
February, I suffocated a strokig hive, after Thomleyfs' 
method ; and when I took out the combs, it surprised me 
much to find an abundance of brood : the eggs ^nd mag- 
gots were innumerable, and many were next to emerging 
from their cells. * 

It was then obvious to me, that the queen had begun to 
lay her eggs in the early part of January ; and this ap- 
peared the more extraordinary, as the month of January 
had been very cold, from severe frosts and snow ; and it 
was evidently too sharp for a bee to stir abroad. 

This circuipstance refutes the generally received opinion, 
that the queen never begins breeding till the weather 
proves mild, and you see bees carrying to their hives the 
little balls of farina on their legs : but to investigate the 
matter more fully, there appeared in the combs vait 
quantities of farina ; and what was very curious, some of 
it seemed covered with a kind of varnish substance, in 
order to exclude the air from it; besides, on the top of the 
hive, there was a considerable quantity of water, appa- 
rently collected ther^ from the same cause that it does cfa 
a window, wliere a room is hot, and the external air very 
cold. The foregoing consideration clears up a point that 
has puzzled many authors; I mean the laying up such 
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quantities of farina: White, and some others, snpposeit 
to be real food, mixed with honey, for the old bees. 

The second hive, which had not above three pounds of 
boney in it, I suffocated on the first of March ; the queen 
of which stock had not produced a single egg; the third 
stock I examined the first of April, and there likewise 
found no eggs. Iti the second year, I repeated the same 
experiments with the strong and weak hives as before, and 
the result was the same in every respect. 

But the third hive I reserved till the aOth of April, by 

.which time they begin to gather honey from the goose- 

)>erries : on examining this hive, I found some eggs pro- 

' duced. Let it be observed, that this hive I was under 

the necessity of feeding, to keep them alive. 

I cannot in this place forbear taking notice of the sur- 
prising foresight which these wonderful insects seem to be 
endowed with ; in the weak hive, not a single egg is pro- 
duced, till honey gathering commences; butt in the strong 
hive, the increase of young bees is tbore carried on with 
• surprising avidity at a time when they are generally sup- 
posed to be in a torpid state ; and this increase is perfectly 
safe in a strong hive, for they are never observed to work 
in the early months, as weak hives do. 

From the above experiments, it is evident you gain 
almost four months between the two stocks; besides, early 
in May the strong stock is almost ready to swarm; whereas 
the weak hive, by its prodigious decrease, occasioned from 
their constant working, and no young oi^es being bred, 
generally dwindles to nothing, Onpe, on a hot day in 
April, I had five of these weak hives driven out by plun- 
' derers^ with their difierent queens ; for the strong stocks 
nev^r let the weak ones rest, when they find the latter are 
riviuch reduced. 

Sometimes, if the months of March and- April happen 
tp be po^ and wet, so as to prevent their going out, a 
little feeding oi^y give them sufficient strength to defend 
themselves; but those stocks seldom turn to any account: 
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hence the reason why keeping bees in colonies have always 
failed, £ mean in this country; for if you imprudently 
reduce your bees, by taking too much honey from them» 
so as. to prevent the queens breeding, in the early months^ 
they must miscarry in the following summer. I cannot 
help condemning two authors that have written on this 
subject, viz. Messrs. White and Keys, particularly the 
former: their opinions have given a surprising check to 
the cultivation of bees; I mean/ their idle notions res- 
pecting situation. 

A popular opinion prevails with us, that no village will 
support more than eight or ten flocks ; consequently, the 
villages in our country do not contain above ten old stocks, 
one with another; whereas I am confident that twenty 
times the number might be kept. But let us examine 
what Mr. White has written on this business : he directs 
you to swarm your bees, and the same year to take part 
of their honey from them. 

Now it is well understood, that it requires a large swarm, 
aided with a fine season, to make them produce five and 
twenty or thirty pounds weight in October, which weight 
is absolutely necessary for their future welfare r he also 
afiirms, that if you leave them 6ight or ten pounds of honey 
in August, it will very well support them' through the 
winter. Further comments on such management are 
needless, as the reason of his failure is too obvious to re-» 
quire the thought of a bad situation to account for it. 

Keys seems to have copied his sentiments respecting 
situation ; but from what I have advanced in regard to 
keeping such a number of stocks, it may be necessary to 
examine what the bees collect from. I will first mention 
the tare, that inexhaustible support of bees, from which 
they gather the whole summer; and it may not be improper 
here to note, that it is not from the flower, but a small 
leaf"*" with a black spot on it„ which in warm weather keeps 

* The itipulce^ or leaf scales, which are marked underneath with a vpof, as 
if it had been barnt. 
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continually oozing. Bat from careful inspection at tW 
time of their gathering, this nectareous juice may be seen 
oozing from every joint of the stem. A hundred acres of 
tares are grown every year within the reach of my bees; 
yet it was always said to be a bad situation, and not able 
to snppfort more than eight or ten stocks; besides, if the 
month of June proves hot, the collection from the oak, 
Ume. and sycamore leares, is astoDishitig{y great ; as well 
as from the profusion of flowers, which nature exhibits in 
succession throughout the whole summer. 

From these remarks and experiments, it is evident that 
success depends entirely on leaving your bees strong in 
October ; for by this plan they naturally get into a habit 
of swarming early, and, by having the whole summer 
before them, always get rich. Whenever an unkindly 
season happens, to prevent this, it is an invariable practice 
with me to give all my swarms sugar and water, or honey, 
sufficient to make each stock produce thirty or thirty-six 
pounds weight : besides, I am never disappointed of a 
swarm in May ; and it is more frequent than otherwise, 
that these stocks will yield three swarms each ; the old 
stock likewise in general will be as rich as the prime 
swarm. On the other hand, if the stock is left moderate, 
though they may have honey enough to get them through 
the winter, yet some check may be given to the queens 
breeding; of course it may be the middle of June before 
they are ready for swarming; and if the weather turns out 
line and hot, there is such a profusion of honey in the fields, 
aQd they are so intent after it, that no art can make them 
swarm: in that case, they will lie out the remainder of the 
summer, to the great loss of the owner. However, when- 
ever this happens, I would advise all such stocks, after 
lying out a week, to be set on empty hives. 

£ will now presume to ofier a simple and easy mode of 
managing these admirable insects, the profits from which 
will far surpass that in common use. The owner must 
patiently wait till he has acquired twenty stocks, which 



On the M€m€Uf$ment of Bee$. 379 

may be soon acpomplisbed by attending to the foregoing 
hints. In the month of April following he must separate 
ten of the strongest hives for swarming; the other ten 
must be raised on large empty hives, the tops of which 
should be first taken off, and the joihings of the two hives 
secured with a little clay, which plan keeps the bees from 
swarming. In the month of September following, being 
the time I would recommend them to be burnt, each stock 
will seldom be found to have produced less than fifty 
pounds weight, provided it has been a kind season. 

The prime swarms from the other stocks I would re- 
commend to be put into three-peck hives, at least; for 
when they swarm so early, they are very likely to swarm 
again in a few ^eeks, which should always be prevented : 
and all the after swarms should be united, two or three 
into one; for the great advantage arises from the large 
quantity of bees being kept together, since by that mode 
ten stocks will generally yield fifteen good ones. But the 
greatest check to the cultivation of bees happens from in- 
clement seasons: I have experienced some summers, when 
it has rained almost all the months of June and July, 
that not above one prime swarm in ten have been able 
to get a sufficiency: this is really distressing, and on 
these occasions I have seen the stocks of villagers wholly 
swept off. 

This is another reason why double hives are so necessary ; 
for, besides the great profit arising from them in fine sea- 
sons, it would prevent the decrease of stocks, which must 
unavoidably happen in bad seasons. In the most unkindly 
summers, they are sure to get enough to support them 
through the winter : whenever it happens so, they should 
stand till winter ; and in a frosty day the clay should be 
removed, and a wire drawn between the hives, to separate 
them ; for by this time they will all be in the upper hive ; 
and these stocks should be reserved for swarming the fol- 
lowing summer. 

From a review of the above experiments, the reasons 
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are obvious why people are so frequeDtly disappointed in 
the maDagement of bees, especially iii the modern way ; 
but, on the other hand, it shows what a surprising state of 
. cultivation they might be carried to ; and supposing they 
could be brought to a state of cultivation, that ten poor 
families in a village could keep twenty old stocks, besides 
their own profit, it might become a national concern. Great 
pains have been taken, and still greater encouragement 
offered, for a plan to preserve the lives of these useful afid 
sagacious insects, which may be done by the intelligent, 
but cannot be expected from the cottager. 

My stock consists of forty hives and boxes. The 
method I pursue in the management of bees is, to reserve 
part of my stocks for working; for^ by giving them room, 
' they seldom swarm : and I always work them upwards, 
for by that means the queen is kept in the under hive or 
box, and the honey so collected is of the purest quality. 

But it is no easy thing to make them ascend, to work 
through holes or bars so recommended by authors, as I 
have frequently known them swarm before so doing. My 
way is : if it is a hive, I take a piece out of the top, with 
a knife and chisel, ten inches diameter ; thus, by laying a 
large surface of their comb bare, I am' never disappointed. 

But they will be induced to rise sooner, by placing a 
piece of empty comb, so as to reach from their own to the 
top of the box or glass globe that is intended to be used ; 
whenever it so happens, in wet summers, that each stock 
cannot get more than thirty pounds of honey, I always use 
' Mr. Thorley's method, with the fungus*; and I cannot 
help being surprised that this simple method should not be 
commonly used to save the lives of these useful insects. 

I am, sir, your very humble servant. 

To Samuel More, Esq. See. GeORGB HuBBARD. 

* His book directs you to put it into a paper, pressing it down close, and im- 
mediately to put it into a slow oven for a night ; but I have always found it, 
when thus prepared, to burn with great difficulty; whereaa, if it is gathered 
in the early state, aid hung up a week to dry by degrees, and then put into a 
»Iow oven, it burns remarkably well. 
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B«r.y, October 29, 1790. 

This is to certify that Mr. George Hubbard, surgeon • 
and apothecary, of Bury St. Edmunds, in the county of 
Suffolk, had in his possession, this present spring, 1790, 
thirty hives of bees ; and by the month of May, this pre-n 
sent year» has increased his stock to forty hives; and being . 
desirous of sending an account of the management of his > 
bees to the Society for the Encouragement of Arts, Mann-., 
factures, and Commerce, we, the undersigned, have sub- > 
scribed this certificate. T. H. Cullum. . 

W. Mathew* 

Burif, Dec. 15, 1790. 

Sir Thomas Culium's respectful compliments tQ the,, 
committee of agriculture ; and according to their request,, 
signified by Mr. More, their secretary, he acquaints them^ 
that he signed Mr. George Hubbard's certificate, certify- 
ing the number of hives of bees he had in his possession. 

To Samuel More, Etq, Sec. 

To the Society for the Encouragement of ArtSy Manu-^ 

factureSy and Commerce. 

Among the premiums for 1790, class 108, one is pro-, 
posed for the most satisfactory account of the managing, 
and preserving of bees, to. the best advantage for collect- 
ing honey. ^ 

If gentlemen would but ornament their gardens with so. 
noble a piece of furniture as an apiary,, properly situated^ 
and carefully managed, they might be furnished with the^ 
valuable , article of honey without adulteratiou, and alsa. 
wholesome mead, little inferior to foreign wine. 

Give me leave, gentlemen, to lay before you the method, 
of managing my own bees, of which many ladies and gen- 
tlemen have been eye-witnesses, and have been served by 
me with as good honey as any in England. 

In April, 1789, I had twenty-one stocks of bees, all in 
good condition, and wanting no feeding : the 3pring being 
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friendly, they began to swaiin in the middle of May, and 
continued till the latter end of June ; and at that time I 
tad about fifty swarms, notwithstanding I endeavoured to 
prevent such an increase, by glassing them ; but many of 
the stocks swarmed before the glasses or small hives were 
full, for the mothers of all the stocks bned a prodigioos 
quantity of working bees, which was the reason of their 
swarming so many times. What I call a mother, most 
writers on bees call a queen ; but I am clear that she is 
the mother of the whole empire or stock, and suffers none 
of the royal seed to live, except what are intended to go 
forth with the young swarm, and a sufficient quantity of 
drones, which are the males, and sit upon the eggs as the 
mother lays them in the cells prepared for that purpose, 
while the working bees continue their labour in gathering 
honey and wax. I have often seen the drones sit in a 
formal manner over the combs, where the brood is hatching, 
while the other bees were Tery busy at work. 

What I mean by a stock of bees, is an united company, 
consisting of three sorts, viz. a mother, a great number of 
working bees, and some drones ; and they are congregated 
within themselves, by a strict union, and defend their hive 
or box from any molestation ; for the working bees would 
instantly resent an injury with the fury of their stings^ 

My own hives are made in the following manner: nine 
inches deep, and fourteen diameter, containing each abdot 
five Winchester gallons^ with a flat top made of well-sea- 
soned deal, an inch thick, four holes at the top, one exactly 
over the mouth of the hive^ the other three in a right 
angle; viz. Take an inch centre-bit, make three holes 
as near as possible, so that you have but a small partition 
of wood between them ; let them be made smooth and 
neat ; then take a circular piece of half-inch board, nail 
it over those holes which are made in the hive, and let 
them be made to fit so close that no moth can get among 
the young bees; so that when a swarm is put in one of 
these hives in May, or the beginning of June, and begins 
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to fill the hive with combs, brood, &c., which you may 
perceive by means of small pieces of glass, three inches 
square, put in the back of the hive, to observe their 
operations, and the bees have filled their hive, and appear 
very busy at the mouth, open gently the hole on the top 
next the mouth, or rather right over the mouth, and place 
a proper glass over the hole, with proper sticks placed in 
the glass for the bees to hang their work upon, otherwise 
they would be a long time filling their glass, which if they 
kindly take to they will fill in twelve or fourteen days. 

But if your stock increases, and perhaps lies out at the 
mouth of the hive, you must open a second hole at the 
top, and then a third, and so on to the fourth, if the bees 
increase, and continue to lie out at the mouth ; and yet 
for all this many of my hives have swarmed, and left their 
glasses, &c., half full of honey. 

Here give me leave to observe, that nature steps in to 
preserve the bees, when all other efforts are ineffectual. 
The bees have swarmed, settled on a bush, or about a 
tree, where there is no hope of their living without being 
hived, as they have left a good home, well stored with 
honey, and settled where there is none, and where they 
cannot make any. This has been the case last summer, 
for the mothers of the bees, through the kindliness of the 
season, have bred great quantities, so that we had a great 
many poor stocks that wanted feeding in the months of 
October and April. 

(To be continued.) 
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LIST OF PATENTS FOR NEW INVENTIONS, 

WTiich have paeeed the Great Seal since Nov, 6, 1 827. 

To James Smetharst, of New Bond-street, in the county, of 
Middlesex, lamp manufacturer ; for an improvement or improve- 
ments upon lamps. Dated Nov. 6, 1827* — ^To be specified in 
two months. 

To Frederick Foveaux Weiss, of the Strand, in the city of 
Westminster and the county of Middlesex, surgeon's instrument 
maker; for certain improvements in the construction of spurs. 
Dated Nov. 6, 1827. — In two months. 

To James White, of Paradise-street, Lambeth, in the countf 
of Surrey, engineer ; for a machine or apparatus for filtering, 
which he denominates an artificial spring. Dated Nov. 8, 1827* 
.—In two months. 

To John Piatt, of Salford, near Manchester, in the countv of 
Lancaster, fustian dresser ; who, by certain communications 
made to him by a foreigner residing abroad, is in possession of 
certain improvements in machinery, for combing wool and other 
fibrous materials. Dated Nov. 10, 1827. — In six months. 

To William Collar, of Salford, in the county of Lancaster, 
fustian shearer ; who, in consequence of certain communications 
made to him by a foreigner residing abroad, is in possession of 
certain improvements in the power-loom for weaving. Dated 
Nov. 10, 1827.— In six months. • 

To John Walker, of Weymouth-street, in the parish of St. 
Marylebone, in the county of Middlesex, esq. ; for an improved 
castor for furniture. Dated Nov. 17» 1827* — In two months. 

To Henry Pinkus, of the city of Philadelphia, state of 
Pennsylvania, in the United States of Americfa, gent. ; for an 
improved method of purifying carburettcd hydrogen gas for the 
purpose of illumination. Dated Nov. 17, 1827- — In six 
months. 

To Samuel Sevill, of Browns hill, in the jmrish of Disley, in 
the county of Gloucester, clothier; for certain improvements 
applicable to raising the pile, and dressing woollen and other 
cloths. Dated Nov. 20, 1827* lo six mouths. 
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Lithographic inks, on, 283 
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Oil-flasks, Florence, Lukens's improvement in using them, 73 
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Patents, monthly lists of, 63, 126, 190, 256, 320, 384 
Pennsylvania, Pierce on the anthracite, &c., of, 135 
Fepys on testing the goodness of steel, 261 
Perkinses high-pressure steam-engine, 124, 249 
Perkinses high-pressure steam-engine, March on it, 170 
Perkins's steam-gun, 251 
Pierce on American anthracite, &c., 135 
Pine, fir, and cedar^ Editor on the mischievous effects of, 172 
Pistons, metallic. Barton's, 273 
Plantations of timber- trees, White on, 35 
Plants, microscopic views of parts of them, 17, 18 
Plates of hardened steel, Jones on separating and perforating them, 21 
Platiniun, Cooper on alloys of, 13 
Points of broken drills and taps, on extracting them, 25 
Polishing diamonds, TurreU on, 7 
Polishing stones for lithography, on, 223 
Polishing and figuring speculums, Edwards on, 266 
Polishing speculums. Editor on Yatley's mode of^ 272 
Poole on American cast-iron corn-mill spindles, 197 
Premature publication of a patented invention. Editor on it, 280 
Printing-ink, Lewis on, 212 
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Qualities of gunpowder, 355 
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Saw-plates, Jones on separating and perforating them, 21 
Saws of watch-spring, TurreU on dividing them into narrow slips, 23 
Sea, Harriott on gaining land from it, 58 
Seal-engraving, Clint's improved lathe for, 321 
Shaw on preparing and using mastic varnish, 304 
Shaw on testing gunpowder, 357 

Silver and brass, on extracting the points of drills and taps from holes in, 25 
Silver and gold, French impoved mode of refining them, 187 
Smoke consumer, a French one, for Argand lamps, 201 
Soldering and working tortoiseshell, on, 332 
Speculum metal, Cooper's, 14 
Speculums, Edwards on making, 240, 264 
Splitting diamonds, Tunell on, 3 
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Steam-boats, Hazard on improved American paddle whec^ for, 123. 
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: Yanish, asaetic, t&sew on making and using, 806 * 

Yamish, lac. Hare on a colourless one, 802 

Yegetable juices, Lewis on black ones, 87 

Yiolet enamel, on making, 856 
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Water-wheeu, rewuks upoa them^ 287 
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